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ARTICLE IT. 


ANALYSIS AND EXTRACTS 


yg, . 
BOOK OF THE BALANCE OF WISDOM, 
AN ARABIC WORK ON THE WATER-BALANCE, 


a A 
WRITTEN BY /AL-KHAZINI IN THE TWELFTH CENTURY. 


By roe CHoevatier N. KHANIKOFF, 


RUSSIAN CONSUL-GENERAL AT TABRIZ, PERSIA. 


Presented to the Society October 29, 1857. 


|Our correspondent having communicated his paper to us in the 
French language, accompanied with the extracts in the original Arabic, 
we have taken the liberty to put it into English, and have in fact re- 
translated the extracts rather than give them through the medium of the 
French version. M. Khanikoff’s own notes are printed on the pages to 
which they refer. ‘To these we have added others, 1elating to the original 
text and its contents, which are distinguished by letters and numerals, 
and will be found at the end of the articlee—Comm. or Pust.]| 


THE scantiness of the data which we possess for appreciatin 
the results arrived at by the ancient ا‎ which precede 
that of Greece and Rome, renders it impossible for us to form 
any probable conjecture respecting the development which our 
present knowledge might have attained, if the tradition of the 
discoveries made by the past in the domain of science had been 
transmitted without interruption, from generation to generation, 
down to the present time. But the history of the sciences pre- 
sents to us, in my opinion, an incontestable fact of deep signifi- 
cance: the rediscovery, namely, in modern times, of truths 
laboriously established of old; and this fact is of itself enough 
to indjcate the necessity of searching carefully in the scientutfic 
heritage of the past after all that it may be able to furnish us 
for the increase of our actual knowledge; for a double discov- 
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ery, necessarily requiring a double effort of human intellect, is 
an evident waste of that creative force which causes the advance 
of humanity in the glorious path of civilization. Modern orien- 
talists are beginning to feel deeply the justice and the importance 
of the counsel given them by the author of the Mécanique Cé- 
leste, who, in his Compendium of the History of Astronomy, 
while persuading them to extract from the numerous oriental 
manuscripts preserved in our libraries whatever they contain 
that is of value to this science, remarks that “the grand varia- 
tions in the theory of the system of the world are not less inter- 
esting than the revolutions of empires ;” and the labors of MM. 
Chézy, Stanislas Julien, Am. Sédillot, Woepcke, Bochart, Spren- 
gel, Moreley, Dorn, Clément-Mullet, and others, have enriched 
with a mass of new and instructive facts our knowledge re- 
specting the state of the sciences in the Orient. Notwithstand- 
ing this, however, it must be granted that M. Clément-Mullet 
was perfectly justified in saying, as he has done in an article on 
the Arachnids, published in the Journal Asiatique,* that re- 
searches into the physical sciences of the Orientals have been 
entirely, or almost entirely, neglected; and it is only necessary 
to read the eloquent pages in which the author of the Cosmos 
estimates the influence of the Arab element upon Huropean civ- 
ilization, to be convinced of the scantiness of our information 
as to the condition of physical science among the Arabs; for 
that illustrious representative of modern civilization, after hav- 
ing shown that the Arabs had raised themselves to the third step 
in the progressive knowledge of physical facts, a step entirely 
unknown to the ancients, that, namely, of experimentation, con- 
cludes that,t ‘‘as instances of the progress which physical sci- 
ence owes to the Arabs, one can only mention the labors of 
Alhazen respecting the refraction of light, derived perhaps in 
part from the Optics of Ptolemy, and the discovery and first 
application of the pendulum as a measure of time, by the great 
astronomer Ebn-Y unis.” 

All this leads me to suppose that men of science will be inter- 
ested to have their attention called to a work of the twelfth cen- 
tury, written in Arabic, which treats exclusively of the balance, 
and of the results arrived at by the help of that instrument, 
which has given to modern science so many beautiful discoveries. 
I hesitated for some time whether to offer a pure and simple 
translation of this work, or a detailed analysis of its contents, 
presenting in full only those passages which contain remarkable 
matter, worthy of being cited. Finally, taking into considera- 
tion the numerous repetitions, the superfluity of detail, and even 
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* Number for Aug.—Sept., 1854, 5me Série, iv. 214, ete. . 
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thé obscurity of exposition, of matters which, thanks ‘to the pro- 
gress of science, have become for us elementary, and which, if 
presented in the little attractive form of the original text, would 
tend rather to conceal than to develop the interesting facts which 
it contains, I have decided to translate, in full, only the preface 
and introduction of the work, its exposition of the principles 
of centres of gravity, and its researches into the specific gravi- 
ties of metals, precious stones, and liquids, and to limit myself, 
beyond this, to citing the words of the author as pieces justifica- 
tives, to show whether I have fully apprehended the sense of his 
reasonings. 

I have had at my disposal only a single manuscript copy of 
this work, which moreover lacks a few leaves in the middle and 
at the end, so that it has been impossible to determine its age: 
to judge from the chirography, however, it is quite ancient, and 
the absence of diacritical points sufficiently indicates that it is a 
work of the scribes of Ispahan, who have the bad habit of omit- 
ting these points, so essential to the correct reading of oriental 
texts. The original of each extract, whether longer or shorter, 
will be found accompanying its translation. It only remains for 
me to say that I have been scrupulous to render as faithfully 
as possible the text of my author, wherever 1 have cited from 
him; in the cases where I have had to fill out the ellipses so 
common in Arabic, I have marked the words added by placing 
them in brackets. = 

The work commences thus : 


اید cA all‏ لا الە الا عو کم (gS‏ العدل والصلوۃ he‏ جمیع انبیایہ 

ورسلہ cp‏ بعشٌھم sole J‏ للعدل وخصص des Lind‏ المصطفی صلی 

ألفضایل جملۃ lad! Whey‏ اجمع لان الفضیلۃ التامۃ ؿ HSS‏ وق 

& شقی العلم والعمل وشطری ott‏ والدنیا ple‏ تام وفعل محکم والعدل 
In the name of God, the Compassionate, the Merciful.‏ 


Praise be to God, beside whom there is no deity, the Wise, the True, 
the Just! and may the blessing of God rest upon all His prophets and 
ambassadors, whom He has sent to His servants in order to justice, 
singling out our Prophet Muhammad, the Elect, to be the bearer of ghe 
law mild in righteousness ! 

Now, then, to our subject. Justice is the stay of all virtues, and the 
support of all excellencies, For perfect virtue, which is wisdom in its 
two parts, knowledge and action, and in its two aspects, religion and the 
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جمع بینھما وملنقی کمالیھا ay‏ پنال قاصیۃ کل De”‏ وہسببع یعاز قصب 
inl‏ ق کل خیر ولاعتلايه ذروة الکمال عورف الباری BS add Ld‏ 
ومستولیا على edt‏ الاقصی 3 النظام واليه SLED‏ بقولہ syle‏ السلم 
بالعدل قامت السموات والارض ولما اختص العدل Rai ST whys‏ العلیة 
HA‏ السنیڈ rule alll Goll‏ خلع الرضاء وا حبۃ واحبہ ای قلوب عبادہ 
Re‏ حتی bo‏ مالوف الطبام ومطلوب النفوس وتراھا متشوقۃة ای 
تحربته* بمجھود وسعھم ان عاقھم عنم عایف او صرفھم ا ٰ ضدہ صارف 
اجدون & أنفسھم ict‏ فا 03 واقرارا بعفیقنه حتی pis cy)‏ یستناکسی 
عدل غیرہ ولذلک تی النفوس تتالم عین کل ما کان LS pe‏ لیس علی 
Les‏ اعصاء الانسان الوافعذ DIS‏ زوجیی اثتنیی وف الاوساط واحدا 
اوحدا 2 اھاب بھم الی سلوك سبل السعادۃ باستعمال العدل وملازمة 


course of the world, consists of perfect knowledge and assured action إ‎ 
and justice brings the two [requisites] together. It is the confluence of 
the two perfections of that virtue, the means of reaching the limits of all 
greatness, and the cause of securing the prize* in all excellence. In order 
to place justice on the pinnacle of perfection, the Supreme Creator made 
Himself known to the Choicest of His servants under the name of the 
Just; and it was by the light of justice that the world became complete 
and perfected, and was brought to perfect order—to which there is 
allusion in the words of the Blessed: “by justice were the heavens and 
the earth established ;” and, having appropriated to justice this elevated 
rank and lofty place, God has lavished upon it the robes of complacency 
and love, and made it an object of love to the hearts of all His servants ; 
so that human nature is fond of it, and the souls of men yearn after it, 
and may be seen to covet the experience of it, using all diligence to 
secure it. If any thing happens to divert men from it, or to incline 
them to its opposite, still they find within themselves a recognition of it 
and a confirmation of its real nature; so fhat the tyrant commends the 
justice of others. For this reason, also, one sees the souls of men 
pained at any composition of parts which is not symmetrical, and so 
abhorring lameness and blindness, and auguring ill therefrom. More- 
ovg, in order to the preservation of the empire of justice, the Supreme 


SE SS سیژ وس6 مہ‎ eins ats ہج جج‎ ppesb cen ss حد‎ 


ie. reed of precedence. By this name is designated a lance‏ قصب awd!‏ ٭ 


planted in the middle of a plain, where horse-races are held, and which the leader 
in the race seizes in passing. 
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۲ 


الاستقامۃ gle‏ ما SE‏ تعالی واقسطوا ان الله یسب المقسطیی وقل ان 
cpl‏ قالوا Liz,‏ الله A‏ أستقامو! ارادة paw‏ بھم وافاضۃ Lao AJ‏ علیھم 
وجعلہ حکما بیی الخلیقۃ ورضی بینھم علی الحقیقة حتی لا یعبم Det‏ 
جسر Bl‏ الا بجواز من الاستقامۃ فی العمل ولا یسکی احں حریم 
السعادة الا بتوقیع من العدل ‏ العلم وألعدل ‏ العلم 99 BESS‏ المعلوم 
علی his‏ بط ais‏ مصونا cs‏ وصمۂ الشك والاشتباہ والعدل ‏ العمل نوعان 
لاول العمل 9% تہذیب الاخلاق Kiley‏ المساواۃ بین قوی النفس 
من ہوا ومن alt‏ بت النصفۃ بیی دونه وکف اذاہ عی غیرہ حتی 
onl‏ الناس رہ GLI‏ والمعاملة Dy‏ رعایۃ الانصاف بین Amid‏ ومعاملنہ 
3 اداء حقوقھم واستیداعھا منھمہے والعدل هو القوام لام الدیی والدنیا 


God has made the side-members of man’s body in pairs, antl its middle 
members single ; and He calls men to pursue the paths of felicity by 
the practice of justice, and adherence to uprightness, according to the 
divine words: “and do justly—verily, God loves them who do justly,”* 
and again: “as for them who say ‘our Lord is God,’ and are upright”}— 
wishing to do them good, and lavishing mercy upon them. God has 
even set up justice as the criterion of judgment between His creatures, 
being content with equity; so that no one will pass the bridge of salva- 
tion without a certificate of uprightness in action, nor repose in the 
paradise of felicity without a diploma’of justice in knowledge. 

Justice in knowledge is the verification of the object of knowledge in 
accordance with its scope, in the way appropriate to it, kept clear of 
the defect of doubt and uncertainty. Justice in action is two-fold : 
1. self-government, which is the harmonizing of the natural endow- 
ments, the maintenance of equilibrium between the powers of the soul, 
and the bringing of them under beautiful control—agreeably to the 
saying: “the most just of men is he who lets his reason arbitrate for 
his desire;” and it is a part of the perfection of such a man that he 
dispenses justice among those inferior to himself, and wards off from 
others any injury which he has experienced, so that men are secure as 
to his doing evil; 2. control over others, which consists in the main- 
tenance of moderation within one’s self, together with a power of con- 
straint, in respect to the performance of obligations*to men, and the 
requiring of that performance on their part. 





* Kur. xlix. 9. + Kur. xlvi, 12, 
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Bila تعالیٰ‎ al Sse, بالعروة الوٹقی لا انغصام لھا ولعنابنہ‎ Kasil 
ان ببقی العدل بیٹھم,‎ off عبادہ وتقوبمھم علی تھے سدادہ‎ allan 
مرور الازمنۃ والاحغاب وعلم‎ Code لا بخلف‎ sales Sy یوم الدنی‎ coll 
ظالمو! أانعسھم ىاتباعھم مواجب طباعھم والزمھم کلم النعوی وکانو!‎ git 
وسعۃ رحمنہ نظام الخیر‎ ail, بھا واھلھا وحعظ علیھم بشمول‎ aot 
KIS وعم‎ cys ان بعث فیھم حکام عدل بحعطون علیھم العدل ولا‎ 
الباطل من ہین‎ Kal لا‎ GA yall افسامہ فلاول کناب اللہ‎ Gay 
والاصول‎ goal & الم,حوع الدہ‎ pled! وھو العادون‎ aal> وا مس‎ As 
عللىہ السلم‎ pail) at والمحکوم 2 پنی العاصل والمقصول ونسعۃ‎ 
nail LSU المھندون والعلماء الراستحون المسصبون‎ add coldly 
عصر ورمان وم الحماہ‎ Kg تم دواب الہسول وحلعادہ‎ pdt ورمع الضکوك‎ 
الضکوك‎ Gol tel dre سیل التچاہ‎ ti والھداہ للعخلف‎ st su 
علىہ السلم السلطان‎ alynr والشنھات وساخ الوالی العدل الیسار الب‎ 
الممران‎ GS کل مظلوم والعا دم‎ at (seu aol طل الله تعالی تی‎ 


Justice 1s the support of both rehgion and the course of the world, 
and the stay of future as well as present felicity ; so that whoever takes 
hold of it, or of one of its bianches, takes hold of.a strong handle to 
which there is no breaking. Furthermore, because the mercy of the 
Supreme God intended to secme the rewards of virtue to His servants, 
and to establish them in the open way of His 1ectitude, He willed that 
justice should abide among them to the last day, uninterrupted, and 
unimpaired by the lapse of times and ages. Knowmg that men would 
injure one another by compliance with the requirements of their natural 
impulses, He gave them self-command, as an inherent prerogative of 
their being—which they aie naturally capable of and fitted for—and, 
in the amplitude of Hi» mercy, and the breadth of His compassion, has 
provided for them, with constant goodness, by raising up among them 
just judges, their never-failing securities for justice. Of these there are 
three, answering to the several divisions of justice: 1. the glomous 
Book of God, which, fiom beginning to end, 1s without any admixture 
of error, is the supreme canon, to which both legal rules and doctrinal 
principles refer back, the arbiter between the Supereminent and the 
subject creature, to which the tradition of the Blessed Prophet is the 
sequel; 2. the guided leaders and established doctors, set up in order 
to the dissipation of uncertainties and the removal of doubts, who 
are the vicars of the Prophet, and his substitutes, in every age and 
time, who protect the way of religion, and guide men into the paths of 


الڈی ھو لسان العدل Marry‏ الانصاف ہین العام والخاصّۃ Sly‏ 
العدل ق قضیدہ الذی رضی بقصاییہ الفصل کل ہر وفاچر ومنعیف ومتعساب, 
العالم بامتقامتع لفصل خصوماتھم الحافظ علیہم النظام والعدل خ 
تصرفاتھم ومعاملاتھم cll‏ جعلہ الله قرینڈ قرانہ ونظمھا ی سلک امننائھ . 
فغال Shar‏ اللہ Sith GLUT Sat Godt‏ والمیزان وجعل المنۃ ی وضع 
المیزان مفرونة Hall‏ & رفع السماء فقال عز وجل والسماء رفعھا ووضع ال٭زان 
ان لا تطغوا ‏ المیران واهیمو! الوزن بالعسط ولا تخسروا المیزان وفال AlN‏ 
تعالی وزنوا بالفسطاس المستعیم وھو غ ا حفیعۃ نور من انوار الله تعالی 
gle (wil‏ عبادہ من دمال عدلہ لیعصلو! ay‏ ہین ish‏ والباطل والمستیعم 


وا ایل لان حعیعۃ النور ما یطھم بنعسۃ فیبصم وبطھم غیرہ bi pass‏ وا میزان 
فو aie ee gd!‏ اسعامیۃ of aul,‏ ونعری ave‏ استعامۃ غیرہ ومیلہ 


felicity, when attacked by doubts and uncertainties; of whom is the just 
ruler alluded to in the words of the Blessed: “the Sultan is the shadow 
of the Supreme God, upon His earth, the refuge of every one injured, 
and the judge;” 3. the balance, which is the tongue of justice, the 
article of mediation between the commonalty and the great; the crite- 
terion of just judgment, wlich with its final decision satisfies all the 
good and wicked, just-docrs and doers of iniquity; the standard, by its 
rectitude, for the settlement of men’s altercations; the security of order 
and justice among men, in respect to things which are left to them and 
committed to their disposal; made by God the associate of His Kur&n, 
which He joins on to the pearl-strings of His beneficence, so that 
the Supreme says: “God who hath sent down the True Book and the 
balance,”* and connects the benefit of the institution of the balance 
with that of the raising of the heavens, in the divine words: “and as 
for the heavens, He hath raised them; and He hath instituted the 
balance; transgress not respecting the balance, do justice in weighing, 
and dithinish not with the balance.”+ The Supreme God also says: 
“weigh with an cven balance."{ Indeed, the balance is one of the Su- 
preme God’s hghts, which He has bountifully bestowed upon His serv- 
ants, out of the perfection of His justice, in order that they may thereby 
distinguish between the true and the false, the mght and the wrong. 
For the essence of light is its being manifest of itself, and so seen, and 
that it makes other things manifest, and is thus seen by; while the 
balance is an instrument which, of itself, declares its own evenness or 
deflection, and is the means of recognizing the rectitude or deviation 
therefrom of other things. It is on account of the great power of the 
balance, and its binding authority, that God has magnified and exalted 


موعظسسسیہقاتہ 
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Kur, xiii. 16, + Kur, lv. 6, 7, 8. t Kur, xvii. 37.‏ ٭ 
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والسیف فقال Sled‏ وائزلنا ogee‏ اللتاب وا میزان لیقوم الناس بالقسطظ 
وائزلنا OE‏ فید Onl‏ شدید اذا ا میزان ھو احد الارکان الثلانۃ AL‏ 
bey‏ یقوم العدل الٰذی بە قوام العھ وبیذ: ا مناسبۃ cow‏ العدل میزان 
ال بھی عبدہ wey‏ و آُموزے oJ‏ نفی الظلم Boho yc‏ بوم الدیی فغال 
تعای* Mat‏ تظلم نفس شیا غمی اوق ا میزان بالفسط فقد اوق خیرا badd‏ 
وما یذکر الا اولو LST‏ 
فصل 

HUN ومنافعہ ۵ ال ا رٰ بعد ذ کر ا میزان‎ MS تعداں فوابں میزان‎ g 
اشنبئنۃ الافکار وا تملته التجبۃ والامتعان عظیم‎ GUT RST میزان‎ 

ote‏ فی تغاوت مثقال او حبذ وان کانت زنته بجمیع اعصایہ الف مثقال 
fe‏ اذا صانعہ ido‏ الید Carb)‏ الصنعۃ Ue‏ بھا Bas RSL‏ ہہ 


it to such a degree as to rank it with Ilis Book and the sword, j~,the 
divine words: “and we have sent down, with them, the Book | and 
the balance, in order that men may do justice ; and we have ser Aown 
the cutting blade, which has exceeding foree.”* So, then, the balance 
is one of the three supports of that justice by which the world stands ; 
and justice is called “God’s balance among His scrvants,” both on 
account of this relationship of the balance thereto, and because it 
typifies the justice of the last day, clear of all injustice in its sentence, 
which is signified by the words of the Supreme God: “shall not, then, 
a soul be wronged at all?”+ and “he to whom the balance with just 
measure shall be given, will have much good done to him; and none 
are mindful thereof, save those who have hearts.”t 


Sect. 1. Enumeration of the Advantages and Uses of the Balance of 
Wisdom. 


Says ‘al-Khazini, after speaking of the balance in general,—The bal- 
ance of wisdom is something worked out by human intellect, and perfected 
by experiment and trial, of great importance on account of its advantages, 
and because it supplies the place of ingenious mechanicians. Among 
these ساس‎ are: 1, exactness in weighing: this balance shows 
variation to the extent of a mithkél, or of a grain, although the entire 
weight is a thousand mithkdls, provided the maker has a delicate hand, 
attends to the minute details of the mechanism, and understands it; 





* Kur, lvii, 25. + Kur. xxi. 48, with U3! for ,فلا‎ 
¢ Kur. il. 272, altered. 
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صمیم LUT‏ من مغشوشہ احاد احاد منھا من غیر تخلیص ROL,‏ یعرف 
bey‏ § الجرم ا لممترے بجرہم اخر من الفلزات مثنی مثنی من غیر ان 
day‏ بعضھا من بعض بسبك او تخلیص او تغییر عییة باسرع وقت واھون 
سعی Rely‏ یعرف بە فضل وزن احد الفلزبن على الاخ رخ ا ماء اذا اسنوی 
وزنھما فی الھواء وعکسە ‏ الھواء اذا استوی وزنھما ق ا ماء ونسب جم 
بعضھا coll‏ بعض من وزنھما فیھما Rally‏ یعرف بہ جوعر الشیٰ ا موزون 
من زننه بخلاف سایر ا موازبی لانھا لا تفصل ہین الخھب و جم الموزونن 
والسادسۃ اذ حولت ابعاد اللفات عی Kad SI adel‏ مفروضۂ خو السعر 
سک والسبعة والعشرة للدراھم والدنانھر یعرف اشیاء Kast‏ نھو قیم 
client‏ من Rawle me‏ الصنجات یشار الی للوھر cH‏ تقوم ذاته وبیں 
ما یساویہ حکا ومن مسایل الصرف والمعاملات ودار الضرب ق تغیر العیار 


2. that it distinguishes pure metal from its counterfeit, each being recog- 
nized by itself, without any refining; 3. that it leads to a knowledge of 
the constituents of a metallic body composed of any two metals, without 
separation of one from another, either bv melting, or refining, or change 
of form, and that in the shortest time and with the least trouble; 4. that 
it shows the superiority in weight of one of two metals over the other 
in water, when their weight in air is the same; and reversely, in air, when 
their weight in water is the same; and the relations of one metal to an- 
other in volume, dependent on the weight of the two [compared] in the 
two media; 5. that it makes the substance of the thing weighed to 
be known by its weight—ditlering in this from other balances, for they 
do not distinguish gold from stone, as being the two things weighed ; 
6. that, when one varies the distances of the bowls from the means of 
suspension in a determined ratio, as, for example, in the ratio of impost 
to the value of the article charged therewith, or the ratio of seven to ten, 
which subsists between dirhams and dinars,* surprising things are ascer- 
tained relative to values, without resort to counte:poises—[for instance, | 
essential substance is indicated, and the [mere] similitude of a thing is 
decisively distinguished; and theorems relative to exchange and legal 
tenders and the mint, touching the variation of standard value, and 
certain theorems of curious interest, are made clear; 7. the gain above 
all others—that it enables one to know what is a genuine precious stone, 


A = ey 





لہ er ee‏ — = — لم سا سم — 


* Impost, السعر‎ , in this passage, denotes the valuation in units of money ہ۰٠ ×ص‎ 
unity of provisions of a given sort; and this unity is the thing charged with the 
impost, poll. Hence the relation of one to the other must be numerical, like 


that between dirhams and dindrs, which are proportioned to one another as 7 to 10. 
This explanation is derived from the second chapter of the eighth lecture of our 
author's work, which is not of sufficient importance to be translated. 
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ومسایل rapt‏ وآلسابعنة ھو الغرض الاقصی ad‏ وھو Bian‏ حقیٔۃ واظم 
suit‏ کالیاقوت واللعل والؤمرذ واللولو لانە axl‏ لف بینھا ons‏ اشباتھا 
وملوپاتھا الغشوۃ فھذہ المعانی دعتنا cif‏ النظر ad‏ وجمع عذ! النتاب 
بعون alll‏ وحسی توفیقہ 
الفصل التانی 

فی Grand Lovell‏ وعذا! المیزان العدل مبنی dle‏ البراعین الھندسیۃ 
ومستنبط من العلل الطبیعیۃ من وجھین LOS‏ من مرا کر الاتقال الذی 
ot 99‏ اقسام العلوم الریاضیۃ واشرفھا وھو معرفۂ اوزان الاتقال المختلفۃ 
القادیر بتفاوت ابعاد ما یقاومھ وعليه مبنی الغفان والتانی معرف اوزان 
الاثقال المختلفۃ pola!‏ بتفاوت plot‏ رطویات بغاص Lad‏ الموزون BB‏ 
وخثٹورا وعلیھا مبنی میزان xx2‏ واشار القدماء ای التتبیه علیھما اشارہ 
علی ما ہو دأبھم  Lid oS}‏ واٹھار Gl‏ من اکم للِلیلۃ والعلوم 
النفیسۃ فرأینا ان نجمع من ھا الفیْ ما استفدنا من تصانیغھم ety‏ 
یلونھم من «LSD‏ مضموما الی ما سمے ar DD‏ بعون اللہ وتوفیقہ 


such as a hyacinth, or ruby, or emerald, or fine pearl ; for it truly discrim- 
inates between these and their imitations, or similitudes in color, made 
to deceive. 

These views have led us to the consideration of the balance of wisdom, 
and to the composition of this book, with the help of God and His 
fair aid. 

Sec. 2. Theory of the Balance of Wisdom. 


This just balance is founded upon geometrical demonstrations, and 
deduced from physical causes, in two points of view: 1. as it implies 
centres of gravity, which constitute the most elevated and noble depart- 
ment of the exact sciences, namely, the knowledge that the weights of 
heavy bodies vary according to difference of distance from a point in 
common—the foundation of the steelyard; 2. as it implies a knowledge 
that the weights of heavy bodies vary according to difference in rarity 
or density of the hyuids in which the body weighed is immersed—the 
foundation of the balance of wisdom. 

To these two principles the ancients directed attention in a vague way, 
after their manner, which was to bring out things abstruse, and to declare 
dark things, in relation to the great philosophies and the precious scien- 
ces, We have, therefore, seen fit to bring together, on this subject, what- 
ever weeful suggestions their works, and the works of later philosophers, 
have afforded us, in connection with those discoveries which our own 

meditation, with the help of God and His aid, has yielded. 


= 
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الفصل الثالثٹ 

فی مبادیھا ٭ غفنقول ان لعکل صناعذ مبادی یبتنی Ladle‏ ومصادرات 

یستند الیھا من جھلھا خرے عی RAD‏ من یخاطب فبھا وتفنن تلک 

المبادی وا مصادرات الی ٹلثۃ فنوں الاول ان hole oy Ki‏ من اول الولادۃ 
والنشو oe‏ احساس واحد او احساسات کبرة oly‏ یتعمد لھا وھی 
call‏ تسمی الاوابل والعلوم العامیۃ ous Lect‏ التانی ان REP wt oy KS‏ 
فی CSL, St pple‏ ان تکون مستفادۂ عی الخربذ والمزاولۃة wD,‏ 
الصناعۃ Lot all‏ الشضروع Lead‏ لما کانٹت موکبۃ من telus‏ الھندسیۃ 
والطبیبعیة/ Keel‏ من مەویٔنی کے وکیف وقد کانٹ لکل واحد من 
الصناعتین ا مبادی الم کورہ فبالواجب صارت الاقسام LAS‏ من المبانی 
dhol‏ لھا فلا نتم معرفنھا 3 دون اسحکامھا وبعیں العلوم ا متعارفۃ wg)‏ 
الصناعۃ گا فی بلغت peice Up‏ ای حیت لا بکتاے الی مصادرتھا فی 
الکتب فضربنا Levine‏ وم تسلك Wall SAS‏ فی بعمھا A cSt‏ ببلغ فی 
الوضوم المبلغ Fs 55 GALT‏ عند Mal ao‏ واما all soll‏ جصل بعد 


Sec. 8. Fundamental Principles ‘of the Art of Constructing this 
4 ۰, 


Every art, we say, has its fundamental principles, upon which it is 
based, and its preliminaries to rest upon, which one who would discuss 
it must not be ignorant of. These fundumentsl principles and prelimi- 
naries class themselves under three heads: 1. those which rise up [in the 
mind] from early childhood and youth, after one sensation or several 
sensations, spontaneously ; which are called first principles, and common 
familiar perceptions; 2. demonstrated principles, belonging to other 
departments of knowledge; 3. those which are obtained by experiment 
and elaborate contrivance. Now as this art which we propose to investi- 
gate involves both geometrical and physical art, uniting as it does the 
consideration of quantity and quality; and as to each of these two arts 
pertain the fundamental principles mentioned, it has itself, necessarily, 
such fundamental principles; so that one cannot possess a thorough 
knowledge of it, without being well grounded in them. But inasmuch 
as some of the familiar perceptions relative to this art are so perfectly 
evident that it is useless to draw upon them in books, we /leave them 
unnoticed; pursuing a different course in respect to certain first princi- 
ples not perfectly evident, which we shall speak of as there is occasion. 
As for those derivative fundamental principles, obtained by éxperiment 
and ocular proof, and likewise, as to demonstrated principles belonging 


77 :ہ۶ ک7 N.‏ 1 
Rt‏ والمشاعدۃ وکذلک التی برھی Lede‏ ق علوم SH‏ قد نبھنا علی 
مقدار الکفایۃ منھا اشارۃ ورمزا 

الفصل الرابع 
فی وضع میزان ا ماء slowly‏ المتکلمین and‏ وطبقاتھم واصناف صور ا موازبن 
المستعملۃ ad‏ واشکالھا واەمایھا @ قیل ait‏ کان سبب فکرة LKR‏ الی 
وضع IOP‏ المیزان والداعی اليه و OLS‏ مانالاوس الی دوماطیانوس' SUS‏ 
Les‏ الملك ان ایارون ملك سغلیۃ آتی Logs‏ باکلیل عیم الغدر bal) GAM‏ 
من بعص النواحی وثان pride‏ الصنعذ محکم ا ہل Aly‏ عرض لابارون“ ان 
Lhe‏ الاکلیل لیس بخھب A Gold‏ مشوب بفغضۃ فععیص عی امو الاکلیل 
فنبین all‏ من ذھعب وفصۃ فاحب Kee‏ معدار مہ aad‏ من کل واحد منھما 
وکرہ کسر الاکلیل ما کان عليه من اتعان الصنعۃ فسل ذوی الیندسۃ Sade‏ 
عی ذلك فلم Deeg‏ فیھم احد Wie eS‏ اأعبلۃ ى GUS‏ لا الارنمیدس 
المھندس وکان & “yy bt Rs?‏ فاستنبط حیلۃ were‏ بھا ان یعلم آیارون' 
امٰلک کم فی الاکلیل من HOM‏ وکم ag‏ من الفضۂ والاکلیل ثابت che‏ 
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dhe: POOR‏ لطیفۃ وکان 99 قبل الاسکندر ٹر نظر ep tlle sad‏ واھتکرے 
ans‏ طرقا کلیة Kalam‏ وله aud‏ رسالڈ وکان بعد الاسکندر باربعماۃ Siw‏ 
واحمیں ey‏ الفضل cow!‏ وفی ایام السامانيذ مد بی LS;‏ الرازری وعمل 
فبه SS Bly,‏ 3 کتاب pcre SI‏ وسماہ ا میزان الطبیعی وف ایام الدولۃ 
الدیلمیۃ کان ینظر and‏ ابی الہید والغفیلسوف ابن* سینا ad lacs‏ 
ابو الٰویخان ورصفد 24d‏ نسب اأجرام الفلزات والجو!اھو وأستاکرے لتمپیز 
lor‏ عم بعض حکما وعلما لا سبکا bob Lads,‏ حسابیۃ EVP ory‏ 
مقدار شول احدی الکفنین فی ا ماء وسیلو! بتلک الزبادہ بعض التسھیل 
تم فی ہل آلدولۃ lal}‏ 3 تیتھا اللہ تعالی dad ps‏ لامام !93 حفغصی r=‏ 
قیامی ad Spall Liam,‏ وبرھی Xo dle‏ رصدہ والعمل ap‏ لماء معن 
دون میزآن معلم My‏ معاصرہ الامام أیو حاتم pal‏ بین dared‏ الاسفزاری* 


[himself] thought about the water-balance, and brought out certain uni- 
versal arithmetical methods to be applied to it; and there exists a treatise 
by him on the subject. It was then four hundred years after Alexander. 
Subsequently, in the days of Maman, the water-balance was taken into 
consideration by the modern philosophers Sand Bin ‘Ali, Yahann& Bin 
Yiusif and ‘Ahmad Bin /al-Fadhl the surveyor; and in the days of the 
Samanide dynasty, by Muhammad Bin Zakariy& of Rai, who composed 
w treatise on the subject, which he speaks of in his Book of the Eleven, 
and named this balance “the physical balance ;” and in the days of the 
Yailamite dynasty, by ‘Ibn ‘al’ Amid and the philosopher ‘Ibn-Sin&, both 
of whom distinguished [the components of] a compound body scientifically 
aud exactly, but composed no work on the subject; and in the days of 
the house of NaAsir ‘ad-Din, by ‘Abu-r-Raihan, who took observations on 
the relations of [ditferent] metallic bodies and ious stones, one to 
another, as indicated by this balance, and carried #8 deductions so far as 
to distinguish one from another Ne a compound], exactly and scientific- 
ally, without melting or refining, by arithmetical methods. 

Some one of the philosophers who have been mentioned added to the 
balance a third bowl, connected with one of the two bowls, in order to 
ascertain the measure, in weight, of the rising of one of the two bowls in 
the water: and by that addition somewhat facilitated operations. Still 
later, under the victorious dynasty now di oce, 266 the Supreme 
God establish it !—the water-balance was taken up by the eminent teacher 
‘Abd-Hafs "Umar ‘al-Khaiy4mi, who verified what was said of it, and 


4 N. Khanthoff 


اظراً فیە the‏ احسی نظر ومتاملا فی صنعتہ ومتاُنقا فی حذاتہ وسی ‏ 


خقلطین واشار الی امکان وجود مراکز الفلزات علی عمودہ استقراء ورصد! 
pes oll‏ الا ait‏ ٹر یشیر ای aes‏ ابعادھا عی شور اجزاء وعددا ولا الی 
ٹی من اعمالھا سوی شکل المیزان وسماہ میزان لکة ومضی الی رذ الله 
تعالی قبل اامع وتدوینہ 
الفصل mal)‏ 

فی صور واشکال لمیزان alll‏ وبعد جمیعھم یقول لچازنی ان الموازین 
الملستبل  (cb) oll‏ اشکالھا علی RUG‏ اصناف الاول صنف ذو کفتین 
معھودتین یقال لم ا میزان cole atlas‏ ورعا یزبدون شعیرأات de‏ عمودہ 
والثانی ڈو قلات old ols‏ احدبھا منوطۃ تحت الاخری وھی 
الماییۃ یقال al‏ المیزان الکافی او Seth‏ عن المنعلۃة GALT,‏ ذو خمس 
کفات یقال لە المیزان call‏ وھو میزان BAK‏ ثلات منھا Kasha‏ وثنتان 


demonstrated the accuracy of observation upon it, and the perfection of 
operation with it—supposing a particular sort of water to be used— 
without having a marked balance. The eminent teacher ‘Abd-Hatim 
‘al-Muzaffar Bin ‘Isma’il of ‘Isfazir, a cotemporary of the last named, also 
handled the subject, for some length of time, in the best manner possible, 
giving attention to the mechanism, and applying his mind to the scope 
of the instrument, with an endeavor to facilitate the use of it to those 
who might wish to employ it. He added to it two movable bowls, for 
distinguishing between two substances in composition; and intimated 
the possibility of the specific gravities of metals being [marked] upon its 
beam, for reading and observation, relatively to any particular sort of 
water. But he failed to note the distances of specific gravities from the 
axis, by parts divided off and numbers; nor did he show any of the 
operations performed with them, except as the shape of the balance 
implied them. It waghe, tuo, who named it “the balance of wisdom.” 
He passed away, to the mercy of the Supreme God, before perfecting 
it and reducing all his views on the subject to writing. + 






Sect. 5. Forms and Shapes of the Water-balance. 


Says ‘al-Khazini, coming after all the above named—Balances used 
in water are of three varieties of shape: 1. one with two bowls arranged 
in the ordinary way, called “the general simple balance”; to the beam 
af which are frequently added round-point numbers; 2. one with three 
bowls for the extreme ends, one of which is suspended below another, and 
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منقاتان عن موضعھماٴ وآن معرفۃ نسب الفلوات بعدھا الی بعض معینہ 
الی shee mele‏ لطیفۃ جزییۃ IME‏ مُن نظر aad‏ او ole‏ باتیات المراکز Laie‏ 
als‏ ماء خصوص مناسب ؿ اللطافۃ cy Sm sll‏ خوآرزم دون سایر المیاە 
ویمکی hee‏ المیزان ایضا للمتامل ای ان یرصد مراکز لواھر۶ والفلرات 
عليه LS‏ اذکرہ ان شاء الله تعالی فی اتناء الکتاب بکل ماء RT‏ فی کل 
زمان باھون سعی وافرب whe‏ واسھل عمل بعون الله تعالی وہی دولۃة 
السلدطان الاعظم شاعنشاہ المعظم مالک رقاب الاممے سید سلاطین La‏ 
سلطان ارض alll 20 pod alll‏ حافظ عباں اللہ ملک بلاد الله aS ner‏ 


الله معز الدنیا والدین ag‏ الاسلام والمسلمین عصد الدولۃ القاعرۃ iy‏ 
RL‏ الزاعوۃ ومغیت الآمۃ الباعرۃ ای ارت سنجم بی ملکشاہ بی الپارسلان 
برعھان الدیی؟ امیر المومنین ادام الله سلطانہ وضاعف اقتدارہ فان ہنە شمس 
AST AL‏ تضیید وعدلھ روحہ الی KAAS‏ استمددت من انوارہ المشرفۃ 


is the water-bowl; which is called “the satisfactory balance,” or “the 
balance without movable bowl;” 3. one with five bowls, called “the com- 

reliensive balance,” the same as the balance of wisdom; three of the 

owls of which are a water-bowl and two movable bowls, The knowl- 
edge of the relations of one metal to another depends upon that perfect- 
ing of the balance, by delicate contrivance, which has been accomplished 
by the united labors of all those who have made a study of it, or pre- 
pared it by fixing upon it [points indicating] the specific gravities of 
metals, relatively to a determined sort of water, similar in density to the 
water of the Jaihin of Khuwarazm, exclusively of other waters. 

It is also possible, however, for one who is attentive and acute, by 
means of this balance, to observe the spetific gravities of precious stones 
and metals اس‎ upon it, with any water agreed upon, at any time, 

the least trouble, at the shortest notice, and with the greatest facilit 

eration; as I shall set forth in the course of this book, with the help 
of the Supreme God, and the felicity of the imperial power of the most 
magnificent Sultan, the exalted Shah of Shahs, the king of subject 
nations, the chief’ of the Sultans of the world, the Sult&n of God’s earth, 
the protector of the religion of God, the guardian of the servants of 
God, the king of the provinces of God, designated as God’s Khalif, the 
glory of the course of the world and of religion, the shelter of Islamism 
and of Muslims, the arm of victorious power, the crown of the illustrious 
creed, and the helper of the eminent religion, ‘Abd-l-Harith Sanjar Bin 
Mélikshah Bin ‘AlpArelan, Argument for the Faith, Prince of the Be- 
lievers—may God perpetuate his reign, and double his power! For his 
فور‎ the illuminating sun of the world, and hia justice its vivifying 

reat 
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N. Khanshoff,‏ لا 


bb‏ فٹھدیٹت بھا الی ما فی قوۃ عذا الہل وصنفت کتاہا فی میبان 
الکیڈ ald‏ المہصودة فی شھور سنۃ خمس عشہ: وخمسما هجم بنینا 
rox‏ المصظفی صلی اللہ عليه ally‏ وسلم وتم ذلک بسعادتہ وہی nied‏ 
العالیۃ الشاملۃ east‏ الدول alll ad Le‏ تعالی ay‏ من الشجاعۃ والبُس 
حتی nad‏ الاہالیم شرقا Lyte‏ ومن العضابل اجتمعۃ فیه من طیب ated)‏ 
rosy‏ الطبع والمنشا  Astle oped!‏ السامی ورانة واکتنسابا فھو ادام الله 
سلطٔانئه سیں Als} Jet‏ ومستوفی جمیع مراتب Ram}‏ ونسیل الله تعایٰ 
ان hae‏ لە فی atte‏ ویزید فی sole‏ ومدرتہ وسلسانہ وبسطانە أنە corp‏ 
ws‏ والعادر علیہ 7 
الععصل ائسدس 
فی تعسیم الکتاب ‏ وجعلت won!‏ دلادۃ اسم الاول منھا فی let‏ 
والمغدمات  ge”‏ التقل aad,‏ ومرا ٹر الانعال ومغدار pont‏ السعی فی الماء 
واختلاف اسباب' الوزن وصنعۂۃ المیزان والععان وکیفیۂ الُوزن بع فی 
اٹھواء والمابعات ومعیاس lala‏ لمعرفۃ USS‏ والاتغل منھما من ad‏ 
وساطٰۃ الصنجات ومعرفہ النسب ہین tet‏ وللیواھم فی ام واقوال 


I sought assistance from his beams of light irradiating all quarters of 
متام‎ world, and was thereby guided to the eatent of my power of accom- 
plishment in this work, and composed a book on the balance of wisdom, 
for his high treasury, during the months of the year 515 of the Hijrah* 
of our Elect Prophet Muhammad—may the benedictions of God rest 
upon him and his family, and may he have peace! 

This book is finished by means of his auspiciousness, and thie felicity 
of his high reign, embracing all sovereignties, by virtue of the Supreme 
God’s special gifts to him of fortitude and valor—so that he has subd 
the climes of the East and West—and the excellencies united in hi, 
purity of lineage, nobleness of nature, exalted nationality, and lofty 
grandeur, both by inheritance and conquest. So then, may God perpetu- 
ate his reign, who is the chief of the people of the world, the possessor of 
all the distinctions of humanity! We ask the Supreme God that he 
would lengthen his days, and increase his eminence, his power, his rule, 
and his sway—God is equal to that, and able to bring it to pass. 


Sect. 6. Division of the Book. 


I have, divided the book into three parts: 1. General and funda- 
mental tépics: such as heaviness and lightness; centres of gravity; 
the propgrtion of the submergence of ships in water; diversity of the 
causes Ggveight; mechanism of the balance, and the جح‎ ; mode 






* A.D, 1121-22. 
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النتقدمین وا لمتآخرین & میزان الماء وما اشاروا اليه وعذا القسم یشتیل 
من الکتاب de‏ اربع مقالات مرتبلذ GI,‏ منھاهٴ فی صنعظ میزان لک 
واماحانھ واقبات مراکز الفلوات Sob,‏ عليه ووضع صناجات A ng BY‏ 
ألعمل ay‏ فی تحققف الفلرات وغییر بعضھا می بعض می غیر سبکد ولا 
تخلیص بل شامل للموازیی کلھا ومعرفۃ لْواھر الجریۃ sandy‏ حقہا 
می اشباتتھا وملوناتھا وزاد and‏ می باب الصرف ودار الضرب Selb‏ الکلی 
oles‏ والمعاملات LAS,‏ القسم یشتمل he‏ ثلات مقالات والثالت منھا؛ 
یشتمل علی طرف الموازبی gt Lesley‏ میزان ALOT‏ والذنانیر من غیر 
Rol,‏ الصنجات ومیزان تسویَۃ الارض he‏ موازاۃ السطع الافقی pts‏ 
بعرف بالغفسطاس المستقیم یوزن بە من AS‏ الی الف دراھم ودنانیر 
بثلات رمانات ومیزان الساعات یعرف ay‏ الساعات Roll!‏ من لیل او shed‏ 


وکسورعا WL‏ والٹوانی وتصحیع الطالع بھا oh‏ وکسورھا 
وھو یشتمل dle‏ مقالة واحدہ فصار Gast‏ ثمانی مقالات وکل مقالۃ 


of weighing with it in air and in liquids; the instrument for measuring 
liquids, in order to ascertain which is the lighter and which the heavier 
of two, without resort to counterpoises; knowledge of the relations 
between different metals and precious stones, in respect to [given] 
volume; sayings of ancient and modern philosophers with regard to 
the water-balance, and their intimations on the subject. This part in- 
cludes four lectures of the book in their order. 2. Mechanism of the 
balance of wisdom ; trial of it; fixing upon it of [the points indicating] 
the specific gravities of metals and precious stones; adoption of coun- 
terpoises suited to it; application of it to the verification of metals and 
distinguishing of one from another [in a compound], without melting or 
refining, in a manner applicable to all balances; recognition of precious 
stones, and distinction of the genuine from their imitations, or simili- 
tudes in color. There are here added chapters on exchange and the 
mint, in connection with the mode of proceeding, in general, as to 
things saleable and legal tenders. This part embraces three lectures. 
3. Novelties and elegant contrivances in the way of balances, such as: 
the balance for اہ‎ dirhams and dinars without resort to counter- 
poises ; the balance for levelling the earth to the plane of the horizon ; 
the balance known as “the even balance,” which weighs from a grain 
to a thousand dirhams, or din&rs, by means of three pomegranate- 
eounterpoiees ; and the hour-balance, which makes known the passing 
hours, whether of the night or of the day, and their fractions in minutes 
and seconds, and the exact correspondence therewith of the ascendant 
star, in degrees and fractions of a degree. This part is in one lecture. 
vou, Vi. 3 
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پشتمل علی ابواب Ko‏ باب یشتمل علی فصول IDS (oily LIS‏ الفھوس ان 
allt shi‏ تعالی وو isla‏ التوفیفی 


فھوس کناب میزان RUT‏ 
الخنی oe‏ المیزان eal‏ تمان مقالات 
dle}‏ الاولی 
فی الغدماتٹ الھندسیۃ والطبیعیۃ“ sl‏ یبتی علیھا ا میزآن 
galt‏ وق سبعۃ ابواب 
فی روس مسابل مراکز Slat}‏ لابی الھیٹم البصری' to‏ سھل اللوق 
فی روس مسابل آرشمیدس 
فی روس مسابل افلیدس 
فی روس مسابل مادلاوس 
ہ× فی ذکر مسایل tate‏ فی الثغل ad,‏ 
و فی مسایل Kinds!‏ ومفدار غوصھا 
ز فی مقیاس ا انعات لفوفس الرومی 
The book is therefore made up of eight lectures. Each lecture in-‏ 
cludes several chapters, and each chapter has several sections, as will be‏ 


explained by the following table of contents, if the Supreme God, who 
is the Lord of Providence, so wills. 


TABLE oF ConTENTS OF THE Book OF THE BALANCE OF WISDOM, CALLED 
THE COMPREHENSIVE Baance, ۱× 11 1٤ Lectrures. 


e 


ST Aes 
CL. 


\e GCA ( ( © ہم حا‎ 
CN 


LEcrurE First. 


Fundamental Principles, Geometrical and Physical, on which the Com- 
prehensive Balance ts based. In Seven Chapters. 


Chap. 1. Main Theorems relative to Centres of Gravity, according to 
bn ‘al-Haitham of Basrah and ‘Abf-Sahl of Kthistan, in Nine Sections. 
Chap. 2. Main Theorems, according to Archimedes, in Four Sections. 
“3. Main Theorems, according to Euclid, in Two Sections. 
“ 4, Main Theorems, according to Menelaus, in Two Sections. 
“ 5. Statement of Divers Theorems relative to Heaviness and 
Lightness, in Three Sections. 
Chap. 6. Theorems relative to the Ship and the Proportion of its 
Submergence, in Four Sections. 
Chap. 7. Instrument of Pappus the Greek for measuring Liquids, in 
Six Sections. 
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المقالۃ الثائیذ‎ ۱ 
الاثقال‎ Sty فی بیان الوز نم واختلاف اسبابہ لثابت وفی مقدمات‎ 
فی کیفیة الوزن واختلاف اسبابع لثابت بن فرۂ‎ ١ 


2 

ج فی مواراہ عمود المبرژن سطع SU}‏ 8 
د فی صصععۃ الععان وارعامہ والہل bd‏ 8 
dor Fs‏ الععان ا مرعوم ur‏ ورن الی وزن 2 


المعالۃ RSLS‏ 
فی mill‏ دن yall‏ وواھر می جم a‏ الرجان “مد 
ہن احمد البرونی فی خمسہ ابواب 
dS‏ تسپ العلراب Lit ol acl‏ بالرصد والاعنبار : 
بب فی رصد a ed git‏ ونسب بعمھا الی بعص فی SE‏ 
Lecture SEconp.‏ 


Explanation of Weight and tts Various Causes, according to Thabit ; 
Fundamental Principles of Centres of Gravity, and Mechanism of the 
Steelyard, according to ‘al-Muzaffar of '‘Isfazdr. In Five Chapters. 


Chap. 1. Quahty of Weight, and its Vamous Causes, according to 
Thabit Bin Kurrah, in Six Sections. 

Chap. 2. Explanation of Centres of Gravity, in Four Sections. 

“8. Parallelism of the Beam of the Balance to the Plane of the 

Horizon, in Five Sections. 

Chap. 4. Mechanism of the Steelyard, its Numerical Marks, and Ap- 
plication of it, in Five Sections. 

Chap. 5. Change of the Marked Steclyard from one Weight to an- 
other, in Six Sections. 


Lecture Tuirp. 

Relations between different Metals and Precious Stones in respect to 
[ Gtven] Volume, according to 'Abu-r-Rathin Muhammad Bin ' Ahmad 
of Birtn. In Five Chapters. 

Chap. 1. Relations of the Fusible Metals and their Weights, proved 
by Observation and Comparison, in Six Sections. 

Chap. 2. Observation of Precious Stones and their Relations to one 
another in respect to [Given] Volume, in Four Sections, 


mt 
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چ فی رصد اشیاء lies‏ الیھا احیانا 
ملاء z LOS yo, US‏ 
So ds‏ تضاعی بیوت esi jan}‏ وحصبغا فی الاوعیۃ 
۱ المعالۃ الرابعة 


فی 95 مواربی الماء النی Los‏ ُُباء py paral‏ والنأخرون 
واسکاٹھا ull,‏ تھا حمسۃ انىواب 


Se تھا دی الطلراں‎ ae ماداناوس والطری المی‎ lane پ فی‎ 
= فی اوران العلراں‎ pret عول مادالاوس*‎ rma ے ھی‎ 
الراری‎ LS, بی‎ dost gestalt lull <5 6 ۵ 
aed عم‎ eal} 8 Sod css} علی الوجء‎ sla} فی مبرآان‎ 8 
S dake والہل بد البرھان‎ 
Chap. 3. Observation of Substances occasionally required, in Two 
Sections. 


Chap. 4. Observation of a Cubic Cubit! of Water, Weight of a Vol- 
ume of the Metals one Cubit cube, and Weight of so much Gold as 
would fill the Earth, in Three Sections. 

Chap. 5. Dirhams doubled [successively ] for the Squares of the Chess- 
board, Depositing of them in Chests, their Preservation in a Treasury, 
and Statement of the Length of Life in which one might expend them, 
in Two Sections. 


Lectcre Fovurrn. 


Notice of Water-balances mentioned by Ancient and Modern Philosophers, 
ther Shapes, and the Manner of Using them. In Five Chapters. 


Chap. 1. Balance of Archimedes, which Menelaus tells of, and Manner 
of Using it, in Four Sections. 

Chap. 2. Balance of Menelaus, and the Ways in which he distin- 
guished between Metals compounded together, m Three Sections. 

Chap. 8. Exposition of what Menelaus the Philosopher says respect- 
ing the Weights of Metals, in Two Sections. 

Chap. 4. Notice of the Physieal Balance of Muhammad Bin Zakartya 
of Rai, in Three Sections. 
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Kamal! الہقالڈ‎ 
وترکیبہد وامحانھ وتعریغە اربعۃ ابواب۷‎ XU! میزان‎ taro فی‎ 


| فی صنعۃ اعضايہ Lis‏ اشار اليه المظفر بی اسمعیل الاسفراری تن 
ب فی تٹرکیبھا وترتیب tiles‏ الاعضاء aia‏ 9 
فی تعربفہ وذ کم اەمایہ واعضایء مفصلا اد 
0 فی sailed‏ وتدارك ما وقع وبفع للوزان Bad‏ 5 
المفالۃ السادسۃ 

فی اتنخال الصناجات اشخصوصۃ SSF‏ العل بە والٹمییو 

بیی الفلرات المختلطۃ بالمنقلئی Vol‏ وتمییز کل واحد منھما 

علما باعون سعی وتعیینھما نانیا حساب وزنۃ انمان Pied‏ 

leat bie وھی‎ 

ا فی انضاذ الصنجات ال مخصوصۃ a)‏ خعۃ Uni,‏ ۱ 


ب فی تعدیل میزان اٰکۃ Kaka‏ وزن الاسیاء بع وتعداد وجو:ہ الوزن ! 


Chap. 5 Water-balance in the Form spoken of by the Eminent 
Teacher "Umar ‘al-Khaiyami, Manner of Using it, and its Basis of 
Demonstration, in Four Scctions. 


LectcrE Firrtu. 


Mechaifigm of the Balance of Wisdom, its Adjustment, Trial of tt, and 
its Hzplanation. dn Four Chapters. 


Chap. 1. Mechanism of its Constituent Parts, as indicated by ‘al-Mu- 
zaffar Bin ‘Isma’il of ‘Isfazar, in Four Sections. 

Chap. 2. Adjustment of its Mechanism, and Arrangement of the 
Connection between its Constituent Parts, in Four Sections. 

Chap. 8. Explanation of it, and Express Notice of its Names and the 
Names of its Constituent Parts, in Four Sections. 

Chap. 4. Trial of it, and Statement of what happens or may happen 
to the Weigher in connection therewith, in Six Sections. 


Lecture ۰ 


Selection of Appropriate Counterpoises ; Mode of Operating thereby, in- 
cluding: 4, Discrimination between Mixed Metals, by means of the two 
Movable Bowls, and Distinction of Hach One of two Constituents of 
a Compound, scientifically, with the least labor, 2. Arithmetical Deter- 
mination [as to Quantity] of the Two; and Prices at which Precious 
Stones have been rated. In Ten Chapters. 


Chap. 1. Selection of Appropriate Counterpoises, as regards Lightness 
and Heaviness, in One Section. 
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فی Rata‏ اثبات مراکز الفلزات tty‏ عليه بالرصد ولٰلیدول ‏ ؟ 

فی معرفۃ تحقیف الفلوات باستبال المنقلتین وا جواعم BA‏ 

او المفردة Rightly‏ وتمییز SASS‏ بعضھا من yams‏ من غیر سبک 

ولا تخلیص باعون سی واقرب وقٹ اذا lll‏ مرکبۃ مثنی 

مثنی دون ما ند male‏ 

٭ ‏ فی التمییز Luter‏ باحساب من استہال المنقللة ring ly‏ سبیل 
واسھل حساب dake Peachy‏ و 

و فی نسب الفلوات فی وزنی الھوانی cally‏ وا جم اذا استوبا 

فی الوزن بعضھیا“ ای بعض با حساب Yad‏ دون استبال ا میزانں ب 


9۹ مہ 


ز فی غرایب ا مسابل ب 
ی فی ذکر قیم ا جواھم فی الاہام KID‏ ذکرھا ابو الورجان 


Chap. 2. Levelling of the Balance of Wisdom, Mode of Weighing 
Things by it, and Application of Numbers to the Conditions of Weight, 
in One Section. 

Chap. 8 Mode of fixing upon the Balance [the points for] the Specific 
Gravities of Metals and Precious Stones, by Observation and the Table, 


in One Section. 

Chap. 4. Knowledge of the Genuineness of Metals, by use ft. two 
Movable Bowls, as well as of Precious Stones, whether in the State of 
Nature or partly Natural and partly Colored, and Discrimination of one 
Constituent from another of a Compound, without melting or refining, 
with the least labor and in the shortest time, provided they are com- 
pounded Two and Two, without any thing adverse, in Three Sections. 

Chap. 5. Arithmetical Discrimmation between Constituents of Com- 
pounds, through Employment of the Movable Bowl, in the plainest 
way, and by the easiest calculation, and its Basis of Demonstration, in 
Six Sections. 

Chap. 6. Relations between Metals in respect to two Weights : 
Weight in Air and Weight in Water, and their Mutual Relations in 
respect to [Given] Volume, when the two oe agree in Weight, 
one with the other, ascertained by Pure Arithmetical Calcdlation, with- 
out Use of the Balance, in Two Sections. 

Chap. 7. Certain Singular Theorems, in Two Sections. 

“ 8 Knowledge of the Weight of two Metals in Air, when they, 
ee in Water-weight, in Two Sections. 
Chap. 9. Certain Singular Theorems, and Knowledge of a Metal by 

its Weight, and the reverse, in Three Sections. 


Chap. 10. Statement of the Values of Precious Stones in Past Times, 
as given by /Abn-r-Rathin in Ana Gantinn 
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المقالۃ السابعۂ 
فی Spall line‏ وتقویمہ علی کل نسبۃ مفروض وزن Mast‏ او 
الدنائیر بصنجات اخنتہا ومعرفذ الصرف وقیمۃ کل فلز Poms‏ من 
slaty pat‏ الصنجات وترکیبە he‏ نسبۂ السعم والمسکرم والتمی 
والمتمی وتقوبمے الاشیاء Dy a‏ خمسۃ“ asl‏ 
فی ذکم النسب le‏ جتاج Lgl‏ فی ا لمعاملات ں 
ب فی تغوبم میزان الصرف وتعدیلہ 
فی اوزان POT‏ او الدنانیر بصنجات اختھا 
Lat‏ التامنغ ,2 نمانیۃ“ ابواب 

ب فی میزان الارض وتسوبۃ وجھھا he‏ موازاہ السطم الافعی ووجوہ 

العیطان ۱ 


LeorvrEe SEVENTH. 


Exchange-balance ; Adjustment of it, for any determined Relation as to 
the Weight of Dirhams and Dindrs, by Suitable Counterpoises ; 
Knowledge of Exchange, and of the Value of any Metal or Precious 
Stone, without Resort to Counterpoises; Adjustment of it to the Rela- 
tion between Impost and the Article charged therewith, as also to that 
between Price and the Article appraised ; and Settlement of Things by 
means of tt. In Five Chapters. 


CA ¢ .)‏ 
ججوسرے۔ ۹ مہ 


ae 


Chap. 1. Statement concerning Relations, and their Necessity in the 
Case of Legal Tenders, in Four Sections. 

Chap. 2. Adjustment of the Exchange-balance, and Levelling of it, 
in Two Sections. 

Chap. 8. Weights of Dirhams and Dinars, estimated by Suitable 
Counterpoises, in Four Sections. 

Chap. 4. Exchange, and Knowledge of Values without Resort to 
Counterpoises, in Three Sections. 

Chap. 5. Theorems pertaining to the Mint, and Singular Theorems 
relative to Exchange, in Four Sections. 


Lecture E:entu. Jn Hight Chapters. 


Chap. 1. Balance for weighing Dirhams and Dindrs, without Resort 
to Counterpoises, in Four Sections. 
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الی الف درا‎ Km فی القسطاس ا مستقیم والوزژن بھ من‎ 


ودینارا بثلثٹ رمانات ۵ 
۵ فی میزان الساعات فی Redo‏ عمودہ وما ale‏ من لاٰ ساب ب 
ہ×. فی aio‏ خزانۃ gf cll‏ الرمل Ley‏ یتصل بھا 3 
و فی الرقوم والرمانات EAS‏ : 
ز فی Kb me‏ الساعات LO, gS’‏ 
فی Kato‏ الیزان اللطیف والعمل ap‏ لازمان وکسورھا ١‏ 
jest‏ 
المقالات الابواب الفصول 
ثمانی Se ey pearly Ram‏ واحد وسبعونٴ 


Chap. 2. Earth-balance, Levelling of the Earth’s Surface parallel with 
the Plane of the Horizon, and Reduction of the Surfaces of Walls to a 
Vertical Plane, in One Section. 

Chap. 3. Even Balance, and Weighing with it from a Grain to a 
Thousand Dirhams or Dinars, by means of three Pomegranate-counter- 
poises,? in Four Sections. 

Chap. 4. Hour-balance, Mechanism of its Beam, and Arithmetical 
Calculation تی‎ upon it, in Two Sections. 

Chap. 5. Mechanism of the Reservoir of Watcr or Sand, and Matters 
therewith connected, in Seven Sections. 

Chap. 6. Numerical Marks and three Pomegranate-counterpoises, in 
Five Sections. 

Chap. 7. Knowledge of Hours and their Fractions, in One Section. 

“ 8. Mechanisin of the Delicate Balance, and Employment of it 
for Times and their Fractions, in One Section. 

Jn all, Eight Lectures, Forty-nine Chapters and One Hundred and 
Seventy-one Sections.* 








* Although our author has taken pains to define by synchronisms the periods of 
most of the شود و وا‎ whom he refers to in his introduction and table of con- 
tents, I think it proper to add, here, some more exact intimations of the dates 
which concern them. 

The Hiero mentioned must be Hiero ii., who died B.C. 216, at the age of not 
less than ninety years; and our author is evidently wrong in placing Archimedes 
before the time of Alexander the Great. It is well known that the great Greek 
geometrician was killed at the taking of Syracuse by Marcellus, B,C. 212. Euclid 
composed hia Elements about fifty years after the death of Plato, B. 0.847, Mene- 
laus was a celebrated mathematician of the time of Trajan, A.D.98-117. But I have 
not been able to find any notice to guide me in identifying Dimétiyands. Pappus 
was probably cotemporary with Theodosius the Great, A. D. 379-895. The philos- 
ophers of the time of Maman must have lived between A, D. 818 and 888. The 

t geometrician Thébit Bin Kurrah wae born in the reign of Mutassim, A. HL 221 
A. .0ا‎ 885), at Harrda, and died at Baghdad A. H. 288 (A. D. 900), fee Iba-Khal- 
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Before going farther I must endeavor to discover who our 
author may have been, thus supplying a deficiency occasioned 
by his too great modesty.* 


Our author continues as follows: 


+ونشرع 3 الغسمر Je SS‏ می الکتاب متنوکلیں علی auf‏ ومصلین ht‏ نبیۃ 
حمد ally‏ وهذ! النقسم یشتمل علی اربع مفالات OSI‏ مفصلۃ مشروحۃ 
ان cla‏ الله تعالی 
المغالة الاولی 
3 المغدمات الطبیعیۃ والىاضیۃ 
نغول alll,‏ التوفیف ان الاحاطۃ بروس مسابل مراکو الانقال KA, MS,‏ 
وکیفیڈ اختلافھما  Repo tt‏ والھواء Se‏ ہسوب والطغو اعنی العلم SM‏ 


We now enter upon the First Part of the book, relying upon God, and 
imploring benedictions upon His Prophet Muhammad and his family. 
This Part includes four Lectures, which we shall set forth distinctly and 
clearly, if the Supreme God so wills.« 


LecTuRE First. 
Fundamental Principles, Physical and Mathematical. 


We say—God ordering all things by His Providence—that the com- 
prehension of the main theorems relative to centres of gravity, and 





eee ہے‎ et ee eee 








likan’s Wafayat, ed. De Slane, p.147. As to Muhammad Bin Zakariy4 of Rai, he 
is.said to have died A. H. 820 (A.D. 932), at a great age. [See Wustenfeld’s Gesch. 
۵. Arab. Aerzte u. Naturforscher, p.41.] Consequently, he was cotemporary with 
Nasr Bin Ahmad the Samfnide. According to Haji Khalfah, Ibn ‘al-’Amid died 
A.H. 360 (A.D. 970), so that he was cotemporary with the Dailamite Rukn ‘ad- 
Daulah. The same authority gives us the date A.H. 428 (A.D. 1036) for the 
death of 'Ibn-Siné. See Haji Khalfae Lex. ed. Flugel, iv. 496. The Habib ‘as- 
Siyar of Khondemir places it in the Ramadhan of A. H. 427, at Hamadan, where I 
saw his tomb, in ruins, m 1852. ‘Abu-r-Raihin Muhammad, “surnamed ‘al-Birdni, 
because originally of the city called Birdn, in the valley of the Indus, passed his 
outh, and perhaps was born, in Khanzm. He was one of the society of savans 
rmed in the capital of Kharizm, at the court of the prince of the country, and of 
which the celebrated Avicenna [‘Ibn-Sina4] was a member. Avicenna, so long as 
he lived, kept up relations of friendship with him. When Mahmid undertook his 
expeditions into India, ‘al-Birini attached himself to his fortunes, and passed many 
ears of his life in India, occupied in making himself master of the Indian aciences ; 
also endeavored to instruct the Hindus in Arab science, by composing certain 
treatises which were translated into Sansknt.” See Reinaud’s learned paper in 
Journ. Asiat. for Aug. 1844, 4me Série, iv. 128. Mahmid of Ghaznab, as is well 
known, made his first expedition into India A.D. 1000. ‘Abd-Hafs "Umar ‘al- 
Khaiydmi, author of an algebraic treatise lately translated by Woe was born, 
according to a learned notice 7 this savant in Journ. Asiat. for Oct-Nov. 1854, 

Smo Série, iv. $48, at Nistpdr, and died in that same city A.D. 1128. 
limited to the resources of my own library, I am unable to assign more 

definite dates to the other philosophers mentioned in this treatise. 
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ses SEH وخوص الاجسام الثقال ق ا ماء علی سبیل‎ Me, JU 
وَنسپّل تصورہ لمعائيه حتی‎ KES میزان‎ Vole ق‎ fle بالتقلید نافعۃ‎ 
بفکرۃ جدة لا یجتمع‎ LOL وجوہ براعینھا‎ nie علی تلك المسایل‎ let اذا‎ 
۱ ابواب‎ Kana de تعب کلى اثجانبین والغول فھا یشتیل‎ lle 
الباب الاول منھا‎ 
bag می مراکز الانغال عی ابی سھل الکوھی“ وابن‎ Jule فی روس‎ 
تسعۃ فصول‎ cle تصور معانیه‎ le aud البصری“ وھو معین الناظر‎ 
الفصل الاول‎ 

Ja PIS‏ ھو yall‏ التی بھا Ju‏ الجسم التعیل الی Sa‏ العاھ 
والتاق ا جسم GAT 9? Sued‏ ناك بفود ROIS‏ ابدا ای م رکز ALS‏ فقط 
اعنی ان Laat‏ هو Ut ar sui by al od‏ نغفطذ الم رکز وفی الْحہ"ۃ ابدا 
الد فیھا lt‏ ولا aK oui‏ تلک العوق ق Kem‏ غیر تلک اٹُھذ وتلک القوة 


heaviness and lightness, and the mode of difference in respect thereto, in 
a liquid and in air, and relative to submergence and floating—I mean, 
the comprehension of what is known, in general, respecting heaviness and 
lightness, and the sinking of heavy bodies in water, considered in the 
light of traditions accepted on authority, is of very great utility with 
reference to the science of the balance of wisdom, and facilitates the 
eonception of its ideas. After that, on reverting to those theorems, as 
an investigator of the grounds of demonstration on which they rest, 
one lays hold of them by a simple act of thought, without any toiling 
in all directions at once. What is to be said on these main theorems 
occupies seven chapters. 


Cuaprrer First. 


Main Theorems relative to Centres of Gravity, according to 'Abti-Sahl of 
Kthistin and ‘Ibn ‘al-Haitham of Basrah—to aid the Speculator in 
the Science of the Balance of Wisdom to the Conception of its Ideas. 
In Nine Sections. 


Srorion First. 


1. Heaviness is the force with which a heavy body is moved towards . 

. the centre of the world. 2. A heavy body is one which is moved by an 
inherent force, constantly, towards the centre of the world. Suffiée it to 
eay, I mean that a heavy body is one which has a force moving it towards 
the central point, and constantly in the direction of the centre, without 
being moved by that force in any different direction; and that the forve 
referred to is inherent in the body, not derived from without, nor sepa- 
rated from it—the body not resting at any point out of the centre, and 
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Fash @‏ مکتسبۂ من خارے وغیر مغارقذ al‏ مادام علی غیر ا مرکز ومارکا 
Uy‏ ابدا ما ھ tile ating‏ ا ان یصیر MS‏ مرکز العالم 
۱ الفصل التانی 
آلاول والاجسام الثقال ختلفۃ القوی Leis‏ ما قوتہ اعظم وھ الاجسام 
iL, Re OOH‏ ومنھا ما قوتہ اصغم وق الاجسام السخیفۃة والثالٹ 
LK,‏ کان اشد BLY‏ کان اعظم قوة والرابع LK,‏ کان اش lew‏ کان 
اصغر قوة Gueldl,‏ والاجسام ا متساوبۃ الغوی ھی ا متساوبۃ الکثافۃ 
والسضافۃ oll‏ ا لمقادیم ال متساوبۃ منھا ا متشابھۃ الاشکال متساویۃ الثقل 
ولنسم he‏ الاجسام ال متساوبۃ ق القوة والسادس والاجسام ا مختلفۃ 
القوی ے الی لیست کذلک ولنسمھا المختلفۃ القوی 
الفصل CSL‏ 
الاول واذا desi‏ جسم ثغیل ق اجسام رطبۃ فان حرکنە فیھا بعحسب 
رطوہاتھا فتکون حرکنہ ‏ ا جسم الارطب اسرع ISU Wy TET‏ فی 
جسم رطب جعمان متساویا aid‏ متشابھا الشکل Last‏ الکثاف فان 
KE‏ ا جسم الاکتف ad‏ تکون اسروع CST‏ واذا تحرك جسمان 
متساوبا asst‏ متساوبان ق Lei? spall‏ الشکل نان GAS‏ یلقی اجسم 
being constantly moved by that force, so long as it is not impeded, until‏ 
it reaches the centre of the world.‏ 


Szcrion Sxconp. 


1. Of heavy bodies differing in force some have a greater force, which 
are dense bodies. 2. Some of them have a less force, which are rare 
bodies. 8. Any body whatever, exceeding in density, has more force. 
4, Any body whatever, exceeding in rarity, has less force. 65. Bodies 
alike in force are those, of like density or rarity, of which the correspond- 
ing dimensions are similar, their shapes being alike as to gravity. Such 
we call bodies of like force. 6. Bodies differing in force are those which 
are not such. These we call bodies differing in force. 

Sgcrion Tarp. 

1. When a heavy body moves in liquids, its motion therein is pro 
tioned to their degrees of liquidness ; so that its motion is most rapid in 
that which is most liquid. 2. When two bodies alike in volume, similar 
in shape, but differing in density, move in a liquid, the motion therein of 
the denser body is the more rapid. 3. When two bodies slike in volume, 
and alike in force, but differing in shape, move in a liquid, that which 
has a amaller superficies touched by the liquid moves therem ۵ 
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الرطب منە glow‏ اصغر تکون حرکتہ AS  عرسا ad‏ واذا تصرلك ق 

جسم رطب جسمان متساوبان ق القوۃ ختالفا ا حجم فان حر کۃ eel‏ 

لبھ ابطاء 

. ہیر لات 

الاول والاجسام AS SLAM‏ یتساوی انقالھا وان KALE? CW‏ فی القوة 
ختلفۃ g‏ الشکل الثانی ولاجسام المتساوبۃ Mi‏ ھی النی اذا 
تحرکٹ ق جسم واحد می الاجسام الرطبۃ می نقطلۃ واحدۃ کانت 
حرکاتھا متساوبة Lit Act‏ تجوز ى ازمنة متساویۃ مسافات متساوبۃ 
CSL‏ والاجسام المختلفۃ التفل Oo‏ ای اذا تحرکت علی عذہ الصفۃ 

will '‏ حوکاتھا حتلفۃ واعطمھا تعلا اسعھا > ail Reo‏ والاجسامم 
المتساوبۃ & الغوۃ asic,‏ والشکل والبعد عی مر کز العالم متساوبۃ 
امس Bo‏ جسم ثقیل یکون De‏ مرکو العالم ڈن مر تو العالم یکون ‏ 
وسطہ ویکون میل اجزابد مع جمیع mile‏ الی مرکز العالر Save‏ متساویا 
ویکون کل السطلوم الی تخرے من مرک العالم تعسم کل واحد منھا اْجسم 
بقسمین معادلی Neill‏ عند ذلک السطم السادس وکا السطوم النی 
یفصلء ولا ہر رکز العاٹم یغسمۂ بغسمبین Loree pot‏ الثقل عند growl NS‏ 
rapidly. 4. When two bodies alike in force, but differing in volume,‏ 

move in a liquid, the motion therein of the larger is the slower.* 


Srecrion ںہ"‎ 


1. Heavy bodies may be alike in gravity, although differing in force, 
and differing in shape. 2. Bodies alike in gravity are those which, when 
they move in a liquid from some single point, move alike——I mean, pass 
over equal spaces in equal times. 3. Bodies differing in gravity are those 
which, when they move as just described, move differently; and that 
which has the most gravity is the most rapid in motion. 4. Bodies alike 
in force, volume, shape, and distance from the centre of the world, are 
like bodies. 5. Any heavy body at the centre of the world has the 
world’s centre in the middle of it; and all parts of the body incline, with 
all ite sides, equally, towards the centre of the world; and every plane 
projected from the centre of the world divides the body into two parts 
which balance each other in gravity, with reference to that ا‎ 
6. Every plane which cuts the body, without passing through the centre 
of the world, divides it ipto two parts which do not balance each other 





© The MS, reads cow! but it ie evident that our author would aay ابطاء‎ . 
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السابع Wo‏ جسم ثقیل نان النقطۃ التی منە ینطبف علی مرکر العالم 
اذا کان ساکنا عليه یسمی مرک الثقل لذلک eZ)‏ 
mals} mass}‏ 

Tpit‏ وا جسمان المتعادلا MU‏ عند نقطذ مفریضۃ LP‏ اللذان کی اذا 

Lt Lech‏ جسم نقیل تکون تل النقطۃ مرکز al‏ وصار م رکڑا ثقلھما عی 
جنبتی تلک abi!‏ علی خط مستقیم یتم بتلک النقطۂ ان لا یتغیم وضع 
ذلک اجسم وتصیر KL‏ النقطۃ ge‏ ثقل جموعھما التانی واجسمان 
(Solel‏ می الثقل عند سطع مفروض ھا اللذان کی اذ اضمّا الی 
جسم تقیل یکون مرکر ثقله علی ذلک السطم ان لا یتغیر وضع SUS‏ 


اجسم ویکون مرکز WS de endl NE‏ السطم الثالت ولانقال 
ا متعادلۃ J‏ واحد he nines‏ مر در واحد فھی متساویة الرابع واذا 


eae وھ یتغیر مرکز ثقلھما ان‎ Sot) WIS متعادلۃ عند‎ Slat ای‎ pick 
سطم‎ dis متعادلة‎ SLE واذ اضم ای‎ Gaal الم رک ا‎ WS متعادلۃ عند‎ 
متعادلة عند ذلک‎ gastt السطم فان‎ WS اثقال متعادلة عند‎ yo» de 


with reference to that plane. 7. That point in any heavy body which 
coincides with the centre of the world, when the body is at rest at that 
centre, is called the centre of gravity of that body. 


Secrion Fiera. 


1. Two bodies balancing each other in gravity, with reference to a 
determined point, are such that, when they are joined together by any 
heavy body of which that point is the centre of gravity, their two [sepa- 
rate] centres of gravity are on the two sides of that point, on a right 
line terminating in that point—— provided the position of that body [by 
which they are joined] is not varied; and that point becomes the centre 
of gravity of the aggregate of the bodies. 2. Two bodies balancing 
gech other in gravity, with reference to a determined plane, are such that, 
when they are joined together by any heavy body, their common centre 
of gravity is on that plane—provided the position of that body [by which 
they are joined] is not varied ; and the centre of gravity common to all 
three bodies is on that plane. 3. Gravities balancing each other rela- 
tively to any one gravity, which secures a common centre to the 
gate, are alike. 4. When addition is made to gravities balancing each 
other relatively to that centre, and the common centre of the two is 
not varied, all three gravities are in equilibrium with reference to that 
centre. 5. When addition is made to gravities balancing each other, 
with reference to a determined plane, of gravities which are themselves 
in equilibrium with reference to that plane, all the gravities balance with 





مرک ثقل اہجیع نان الباقیة متعادللۃ السایم وکل جسم تئیل Sole‏ چبھا 
ثقیلا alld‏ لا بعادل بجمیع ales‏ ولا STL‏ من allt‏ جزء من SUS‏ ا جسم ما 
ِر یتغیر وضع احدھما ald]‏ والاجسام المتساویة ق gill‏ المنساوهة 
ی العظم المتشابھۃ الاشکال ll‏ ابعاد ste‏ اثقالھا می نقطۃ Brot,‏ 
متساویذ ق متعادلۃ الثغل بلاضافۃ ای تلك النفطذ ومتعادلۃ* الثقل بالاضافۃ 
الی السطم المستوی Gd!‏ پر بتلک النعطۃ وبکون وضع تلک الاجسام 
ثتقل کل واحد منھما العاشر والاچسام النعال التساوبۃ البعد عن مرکز 
العالم ے لد تکون اطوط الد ہے من مرکو العالر ای مراکر*' اثقالھا 
متساوبۃ 


سط الَسحائس واذا yall‏ من اتقال متعادلۂ اثقال متمادتھ وف 


jail‏ السادس 
الاول کل جسم نغیل Ws‏ مرکر ails Mell‏ لا یتنجاوز ا مرکز ail‏ اذا 
al gil‏ انٹھت حرکنڈ التامی واذا engl‏ > صار میل جمیع 
اجزایَه الی ا مرکز میلا متساویا النالت واذا انتھت حرکتە فان وضع 


reference to that plane. 6. When subtraction is made from gravities 
balancing each other, of gravities which are themselves in equilibrium, 
and so the centre of gravity of the aggregate is not varied, the remainin 
gravities balance each other. 7. Any heavy body in equilibrium wi 
any heavy body does not balance a part of the latter with the whole of 
its own gravity, nor with more than its own gravity, so long as the posi- 
tion of neither of the two is varied. 8. Bodies alike in force, alike in 
bulk, similar in shape, whose centres of gravity are equally distant from 
a single point, balance each other in gravity with reference to that point; 
and balance each other in gravity aNd reference to an even plane passing 
through that point; and such bodies are alike in position with refer 
to that plane. 9. The sum of the gravities of any two heavy bodies تا‎ 
than the gravity of each one of them. 10. Heavy bodies alike 
ia distance from the centre of the world are such that lines drawn out 
from the centre of the world to their centres of gravity are equal, 
Szorion Srxrs. 

1, A heavy body moving towards the centre of the world does not 
deviate from the centre; and when it reaches that point its motion 
ovanes.* 2. When its motion ceases, all ite parts incline equally towards 

This proves that the theory of momenta was entirely unknown to the Arabs‏ ٭ 
of the twelfth cestury, excepting for the case of the lever,‏ 





gf‏ ے Bala of Wado‏ ما و «Boalt‏ 1 و 
الرکز مد لا یتغیر GAT‏ واذا محرلہ الی امرکر اجسام ثتقال وار inn‏ 
ماف Yi‏ یلتقی ric‏ الکو وبصیر وضع الیرک منھا lady‏ بتغیر 
nd‏ ول جسم تقیل ab‏ مرکو uit‏ السادس So‏ جسم ثقیل فان 
کیل سطم مستو باخرے من مرکو ARS‏ فائه یعسمہ بغسمین متعادلی SEA‏ 
السابع anus hit,‏ بعسمین متعادیٰ الثعل فان مم کز he ah‏ ذلک السطمص ! 
الثامن oly‏ م رکز ales‏ ھو نعطۂ whol,‏ 
العضل السائع 

آلاول کل حسین تعلن بیٹھیا واصل Lae‏ وضع احدضما عند pO)‏ 
lagoons tals‏ مرکر نعل وعو نعطہ واحدۃ: GLI Laas‏ کل حسمن تعبلبن 
یصل پیٹھیا حسم تقبل نکون مرکر Last pe ales‏ الملسسم النٰی بصل 
مھی مرکری تعلھما pyle‏ مرکر تعل che eal‏ ذلک احٰط الالٹ کل 
چسم تقبل تعادل Sores Law‏ فان کل حسم مساو لع 3 ib Jat‏ بعادل 
Ws‏ التعل اڈا 2 pas‏ ا راک الراتع کل جسیی oles‏ برفع احدعھما 
وبوضع he‏ مر کر ales‏ حسم انعل Tasks ave‏ تعادل ا حسم الىاق ولا Soles‏ 
St‏ چسما ar heal‏ 


the centre. 8. When its motion ceases, the position of its centre of 
gravity is not varied. 4. When several heavy bodies move towards the 
centre, and nothing interferes with them, they meet at the centre; and 
the position of their common centre of gravity is not varied. 5. Every 
heavy body has its centre of gravity. 6. Any heavy body is divided so 
any even plane projected from its centre of gravity into two دیس‎ - 
ancing each other in gravity. 7. When such a plane divides a body into 
two parts balancing each other in gravity, the centre of gravity of the 
body is on that plane. 8. Its centre of gravity is a single point. 
Srorion SEvENTH 
1. The aggregate of any two heavy bodies, joined together with care as 
to the placing of one with reference to the other, has a centre of gravity 
which is a single point. 2. A heavy body which joins together any two 
heavy bodies has ita centre of gravity on the nght line connecting their 
two centres of gravity; so that the centre of gravity of all three jes 
is on that line. 8, Any heavy body which balances a heavy body is 
balanced by the gravity of any other body like to either in gravity, when 
there is no change of the centres of gravity. 4. One of any two bodies 
which balance each other being taken away, and a heavier کر ا‎ 
at its centre of gravity, the latter does not balance the 
: it balances only a body of more gravity than that has. ۱ 


اول کل جسم متساوی السطوم متشابہ الاجراء ان مرکر 8 می 
رکوہ gol‏ النقطن At‏ یتفاطع pple‏ افطارہ GT‏ کل جسیین متواری 
سطوم متساوبین 3 العوۃ وارتفاعھما متساوبان وارتفاعھما علی قواعدعما 
می ele Liles‏ ان نسبۃ نعل احدھیا ای rs‏ الآخر کنسبۃ عظم احدعیا 
us‏ عظم GILT Si‏ کل جسم منواری السطوم shady‏ سط علی 
وآزاہ (plow‏ متعابلین من سطوحہ فبعسمہ تجسین منواری"السطوح 
بسٹکرے MHS A‏ ایی ونوصل نیما خط مسضم ونستخرے مرکز 
eras‏ اسم وھو انصا dhe‏ غذا اط فان دسبۂ clas‏ احُسمین LAS‏ 
ىی الاخو کنسبہ فسمی taal‏ احدعما الی الاخر بالنکاق الرابع 
بل جسیں تعقیلن منصلن rem esl‏ تعل UPA!‏ الی نعل الاخر کنسبۃ 
سنی Las‏ الڈی علیہ مراکر MAT Lest‏ الدی لکل واحد منھما 
ولتچموعھما احدغیا آئی لاجر النکامی 


Secrion E1aurTa 


1. The centre of gravity of any body having like planes and similar 
parts is the centre of the body —I mean, the point at which its diame- 
ters intersect. 2. Of any two bodies of parallel planes, alike in force, 
and alike in altitude—their common altitude bemg at mght angles 
with their bases—the relation of the giavity of one to the gravity of 
the other is as the relation of the bulk of one to the bulk of the sauce 
3. Any body of parallel planes, which 1s cut by a plane parallel with two 
of its opposite planes, 1s thereby divided into two bodies of parallel 
planes; and the two have [sepatate] centres of gravity, which are con- 
nected by a right line between them; and the body as a whole has a 
centre of gravity, which 1s also on this line. So that the relation of the 
gravities of the two bodies, one to the other, is as the relation of the two 
portions of the line [connecting their separate centres of gravity and 
divided at the common centre], one to the other, inversely. 4. Of any 
two bodies joined together, the relation of the gravity of one to the 
gravity of the other 1s as the relation of the two portions of the line on 
which are the three centres of gravity —namely, those pertaining to the 
two taken separately, and that pertaining to the aggregate of the two 
bodies —one to the other, inversely. 


Sxorion Nina. 


1. Of any two bodies balancing each other in gravity, with reference 
to a determined point, the relation of the gravity of one to the gravity of 
the other is as the relation of the two portions of the line which passes 


۱ ہے تے ۱ 
ايل کل جسیین متعادلیٰ الثقل عنل Ridge Kali‏ فان Kyl‏ ثقل 
Last‏ الی ثقل الاخر کنسبۂ قسمی GAY Lh‏ پر Wee‏ النقطۃ وہر : 


ہرکری Lot Legals‏ الی الآخر الثانی کل جسمین ثفیلین lay‏ 
جسما واحدا ثقیلا بالقیاس الی نقطۃ واحدۃ فان Lega Sh‏ من تلك النقطۃ 


اتقل من ابعدھما الثالث کل جسم تغیل یعادل جسما ثقیلا بالقیاس 
الی نقطۃ تم fatty‏ ا جسم Sb‏ صد est‏ الی فیھا اجسم الاخر وبصیر 
Lea!‏ مرکز oles‏ علی اط المستغیم ue CGA‏ المرکر فائە کلما بعد کان 
alt‏ اعطم الرابع کل جسمین غفیلین متساوسىن فی العجم والقوة 
والشکل police”‏ البعد عی مرکز LAST sb ALL‏ بعد اعطبھما“ تفلا 
مت مسابل مراکر الاثقال 


through that point, and also passes through their two centres of gravity, 
one to the other. 2, Of any two heavy bodies balancing a single heavy 
body relutively to a single point, the one nearer to that point has more 
gravity than that which 1s farther from it. 3. Any heavy body bal- 
ancing another heavy body relatively to a certain point, and afterwards 
moved in the direction towards that other body, while its centre of grav- 
ity is still on the same right line with the [common] centre, has more 
gravity the farther it is from that point. 4. Of any two heavy bodies 
alike in volume, force, and shape, but differing in distance from the centre 
of the world, that which is farther off has more gravity. 


End of the theorems relative to centres of gravity. 


The second chapter is entitled Theorems of Archimedes with 
tto Weight and Lightness. I shall not give a translation 
of it, since it contains nothing which is not known. Our author 
commences by quoting from the Greek geometrician, though 
without specifying the work from which he derives the quota- 
tion, to the effect that different bodies, solid and liquid, are dis- 
tinguished by their respective weights; then he سم‎ to 
enunciate, without demonstration, the principle of Archimedes, 
that the form of a liquid in equihbrium is spherical; that a 
floating body will sink into the water until it shall have displaced 
8 volume of water equal in weight to its own entire weight; 
and finally, that if a body lighter than a liquid be plunged into 
that liquid, it will rise from it with a force proportionate to the 
difference between the ia of the submerged body and that 
of an equal volume of the liquid. 
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The title of the third chapter is Theorems of Euclid respecting 
Weight and Lightness, and respecting the Measuring of Bodies 
by one another. It contains sundry geometrical definitions re- 

ens volumes, the enunciation of the well-known equation of 
lynamics expressing the relation between the velocity of motion, 


the space traversed, and the time, ہے‎ and that of the princi- 


ple that gravity acts upon a body in the direct ratio of its mass. 

The fourth chapter has for its title Theorems of Menelaus 
respecting Weight and Lightness. It contains ان‎ a few well- 
known developments of the principles of Archimedes applied to 
solid and hollow bodies مصمّہ)‎ o> and مجوی‎ ¢>), and I shall 
do no more than cite from it some of the technical terms made 
use of. The water into which a solid is plunged is called 
ees} ,الماء‎ ‘like water,” if the water displaced by the immersed 
body be of the same weight with that body; and the latter is 
designated المثل‎ oul, “like body.” If of less weight, the 
body is called Uw Jt » 2}, “sinking body;” if of greater weight, 
it is styled الضافی‎ oat, “floating body.” 

The fifth chapter contains a recapitulation of the principles of 
centres of gravity, and is here given entire, with a translation : 


الباب الخامس 
ق مسابل toler‏ للبیان وھو یشتمل KIS che‏ فصو 
الفصل الاول 
g‏ اختلاف اوزان الاجسام الثغال ق بعد واحد من مرکر العالم 

اقول ان الاجرام الاسطلقسیۃ لا تذخلوعی معاوفۃ بعضھا لبعص 9S‏ جھتی 
Lastly tt‏ بخلاف الاجرام الفلکیۃ اذا حول الی جو اکثف او خلافہ 
التانی اذا حول ا جسم الواحد الثقیل من جوعر ما من ائجو الالطف الی 
الجو الاکتف uae‏ اخف وزنا من الاکثف الی الالطف یصیر اثقل وھذا 

01۸۶۲۶ ۰ 
Theorems recapitulated for the sake of Explanation. In Three Sections. 


Secrion 77. 


Difference in the Weights of Heavy Bodies, at the same Distance from the Centre 
of the World. 


1. I say that elementary bodies — differing in this from the celestial 
spheres — are not without interference, one with another [as to motion], 
in the two directions of the centre and of the circumference of the 
world, [as appears] when they are transferred from a denser to a rarer 
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حکم کلی بجمیع الاجسام الثقال الثالث اذا فرص جسمان ثقیلان ان 
Lil‏ من Pym‏ واحد ناعظمھما“ جسما اکثرٹلا وزنا الرأبع واذا کانا من 
جوعریی ختلفین واثفقا غ الؤزن تھ حولا الی ا جو الاکتف فیصیران 
اخف الا ان الکشر منھما وو oH‏ ھو اصغم؟) جسما اثقلھما وزنا والاخو 
اخفھما اٹ امس وان حولا الی !ٹُو الالطف فیصیران اثقل الا ان الکسر 
منھما وو الذی ہو Prat‏ جسما اخفھما وزنا Me‏ اثقلھما 
الفصل التانی 
الاول الجسم التقیل اذا تحمك ق مایع soles‏ بعضھما بعضا ولہذ! ciples‏ 
sl}‏ جم al‏ الثقپل and itl GSS‏ وبوغی قوتھ ally‏ بقدر جرمہ 
حتی S Me) Gy‏ ا ماء بقدر وزن اماء اللساوی جرمہ فینقص عی ثقلہ 
بقدرہ وکلما کان الجرم dish‏ اعظم کانٹ ا لمعاوقۃ اکثر وتسمی BP‏ 
العاوقة ‏ میزان الحکیۃ الشول الثانی واذا وزن جرم ف الھواء ٹم وزن 
wis” go‏ ا اء فان عمودہ یشول بقدر وزن ا ماء الٰی یساوی جرم ا موزون 


transferred from a rarer to a denser air, it becomes lighter in weight ; 
from a denser to a rarer air, it becomes heavicr. This is the case uni- 
versally, with all heavy bodies. 3. When one fixes upon two heavy 
bodies, if they are of one and the same substance, the larger of the two 
in bulk is the weightier of them. 4. When they are of two different 
substances, and agree in weight, and are afterwards transferred to a 
denser air, both become lighter; only that the deficient one, that is, the 
smaller of the two in bulk, is the weighticr of them, and the other is 
the lighter. 5. If the two are transferred to a rarer air, both become 
heavier ; only that the deficient one, that is, the smaller of the two in 
bulk, is the lighter of them in weight, and the other is the heavier. 


Section SEconp. 


1. When a heavy body moves in a liquid, one interferes with the 
other; and therefore water interferes with the body of any thing heavy 
which is plunged into it, and impairs its force and its gravity, in pro- 
portion to its body. So that gravity is lightened in water, ( propor- 
tion to the weight of the water which is equal [in volume] to the bod 
having that gravity; and the gravity of the body is so much diminished. 
As often as the body moving [in the water] is increased in bulk, the 
jnterference becomes greater. This interference, in the case of the bal- 
ance of wisdom, is sailed the rising up [of the beam]. 2, When a bod 
is weighed in air, and afterwards in the water-bowl, the beam of the bal- 
ance rises, in proportion to the weight of the water which is equal in 
volume to the body weighed; and therefore, when the counterpoises are 
neanortinnally lessened. the beam is brought to an equilibrium, parallel 


38 N. Khantkoff, 


WET موازا سطم‎ Je اذا نقص من الصنجات بقدرہ یعتدل الہود‎ Ky 
الھواء وا ماء بسبب اختلاف اشکالھا‎ oS الثالت وجختلف قوتۃ حرکۂ الاجرام‎ 
یشول بحسب مقدار جم مع‎ SI RECT جرم ق‎ Tidal ایضا الرابع واذا‎ 
لا بحسب شکلہ الخامس یسقوبقدر قوتە لا بقدر جرمہ* السانس‎ 
الاجرام الثقال یعاوقھا الھواء وق بذواتھا ق ا حقیقۃ اثقل من ثقلھا الوجود‎ 
الطف کانٹ اثقل وعلی خلافە اذا‎ fy السابع واذا نقلت ای‎ WS ق‎ 
اخف‎ rill اکتف‎ chem نقلت الی‎ 
الفصل الثالت‎ 

آلاول کل p>‏ ثغیل معلوم الوزن dad‏ حصوص من مرکر AL‏ فانہ 
یختلف زنته عحسب اختلاف بعدہ LW ails ade‏ کان dead‏ کان MET‏ واذا 
قرب کان اخف Needy‏ تکون نسبۂ التفل الی NET‏ کنسبۃ البعد الی 
البعد من التانی ان میل کل تغل الی مرکز العالم ومسقط خجرہ من 
plow‏ الارض ہو مقامہ Wy‏ علی السھم oe SO‏ من مرک العاھ وس 
علی ا مقام ا کور الثالت کل شخصین متساویین قایمین Bho le‏ 
عظیمۃ من دوایر سطلے Yoh‏ تکون ال مسافۃ بین رأسیھما اکر مما ہین 


with the plane of the horizon. 3. The cause of the differing force of the 
motion of bodies, in air and in water, is their difference of shape. 4. Yet, 
when a body lies at rest in the water-bowl, the beam rises according to 
the measure of the volume of the body, not according to its shape. 
5. The rapidity of the motion of the beam is in proportion to the force 
of the body, not to its volume. 6. The air interferes with heavy bodies; 
and they are essentially and really heavier than they are found to be in 
that medium. “ 7. When moved to a rarer air, they are heavier; and, 
on the contrary, when moved to a denser air, they are lighter. 


Sxcrion Turep. 


1. The weight of any heavy body, of known weight at a particular 
distance from the centre of the world, varies according to the variation 
of its distance therefrom; so that, as often as it is removed from the 
centre, it becomes heavier, and when brought nearer to it, is lighter. 
On this account, the relation of gravity to gravity is as the relation of 
distance to distance from the centre. 2. Any gravity inclines towards 
the centre of the world; and the place where the stone having that 

vity falls, upon the surface of the earth, is its station; and the stone, 
دی‎ with its station, is on a straight line drawn from the centre of 

world to the station mentioned. 3. Of any two like figures, stand- 
ing cn one Of the great circles of the surface of the earth, the distance 
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تاعداتیھما che Lagi‏ سھمین خارجین من مرکو العالم وبصیران ساق مثلث 

Lagu,‏ م رکز العالم وتاعدانہ رأساا Lily‏ وصل مقاما* الشخصیی صار شکل 

مثلتین متشابھین فاطولھما سانا اعظمھما“ قاعدة الرآبع کل سطم مستو 
مواز للافف فان موقع الہود عليه من مرکز العالم ھو alan‏ واغرب اجزایہ 
ال مرک العالم Jie‏ سطع آب وم کز العالم ہ والہودِ علی آب wie‏ ھو عز 
وو اقصر خط یقع بینھما الضامس کل ds‏ 

ماع صب عق سط آپ قیتع مان 


داخل سطم اسب الکری من مرکزہ فاذ! ٭ 
of;‏ حجمۃ عليه انصب من جوانب اب 
Ley‏ کان ذلك کخلك لان کل تغیل مایعا کان 
Dually spat‏ من الصعود ای الھبوطل ویعف 
علی السوا من مرکو العالم Wa‏ لا بکون 
وجە الماء مسطحا بل یکورں 5S WAS‏ 7 

النشکل yl,‏ العللۃ من کان ق oo atl‏ فی البعد ate‏ منارة فاول ما یطھر 


between the apexes is greater than that between the bases, because the 
two are on two straight lines drawn from the centre of the world, makin 
the two legs of a triangle, of which the apex is the centre of the world, 
and the base [includes] the two apexes. When the stations of the two 
figures are connected [by a right line], we get the shape of two simi- 
lar triangles, the longer of which as to legs is the broader as to base. 
4. The place of incidence of a perpendicular line from the centre 
of the world, falling upon any even planc parallel with the horizon, is 
the middle of that plane, and the part of it which is nearest to the 
centre of the world. Thus,* let the plane be a, the centre A, and the 
erpendicular line upon ab from the centre hz—that is the shortest 
ine between the centre and the plane. 5. Let any liquid be ed 
upon the plane a6, and let its gathering-point be h, within the spherical 
surface ahb, [formed by attraction] from the centre A, then, in case the 
volume of the liquid exceeds that limit, it overflows at the sides of a6. 
This is so only because any heavy body, liquid or not, inclines from 
above downwards, and stops on reaching the centre of the world; for 
which reason the surface of water is not flat, but, on the contrary, con- 
vex, of a spherical shape. On this account, one who is on the sea, with 
a lighthouse in the distance, first descries its summit, and afterwards 
makes out to discover, little by little, what is below the summit, all of 
which was before, as a matter of course, concealed; for, excepting the 
convexity of the earth, there is nothing to hide every ا‎ goa but the 
suminit, in the case supposed. 6. Let any sphere be formed by gravite- 





BRR Khandeyp A )‏ 
مٹھا J Lye‏ جعل gala‏ ما ats‏ قلیلا قلیلا کان مستورا لا ال نوی 
mel‏ فلا سات اذا Go SI dre pe algo‏ السادس وکل ES‏ دحرجت 


بخلاف من Lat ob‏ تیر Lefo Usd,‏ السابع من ا مایعات & ANH‏ 
ٹسع اکثر LSE‏ اذا کانٹ Sel‏ بعدا من مرکر Abell‏ وتسع LE JST‏ اذا 
d rill‏ بعد اکثر مثالم اناء؟* ابع de‏ بعد : الابعد والسطع الکری للماء“ 
علی رس Ml‏ من مرکو Sell‏ اب یوسع* فیە من ا ایع ما ق تجویںف 
mbH‏ وفطعة من سطع الکرۃ ق ما تجدھا سطعا ایب Sih‏ وسھمھما زح 
dhe Moni’ set Ly‏ بعد ob‏ الاعرب اذا فرضنا Lal} Spe‏ نعطذ ط وهطعۃ 
سطم الکرۃ Sols‏ علی راس Gol cust‏ وسھمھما رن Dogs‏ ما فی TY‏ 
بفضلء ما ہن سطعی oS‏ متلعی البعد oye‏ مرکر العالم وذلك ما 
اردنا 'ن نذڈکٍ 


tion over the plane ab— after being so formed, and oscillating to and 
fro, it stops at a pomt d, contrary to the opinion of those who think that 
it is accumulated and oscillates perpetually. 7. Of hquids in receptacles, 
they contain a greater volume when nearer to the centre of the world, 
and when farther from it contam a less volume. Thus, let abh be [the 
bulge of water in] a receptacle, at the greater distance from h [the cen- 
tref and within the spherical surface of the water, 246, over the top of 
the receptacle [by attraction] from the centre of the world, let the 
liquid in the hollow of the receptacle be contained, and let a section of 
the surface of the sphere—which you perceive to be not a plane—be 
ahb by azb, and let the right line between these two be zh; and, on 
the other hand, let there be a receptacle at the less distance ¢z, in case 
we fix upon ¢ as the centre of the world, and let the new section of the 
surface of the sphere be ,1۵ء‎ over the top of the receptacle, [by az], 
and let the right line between these two be zd. So then, what is in the 
receptacle increases by the excess of zd [over zh], namely, the interval 
between two spherical surfaces at different distances from the centre of 
the world— which is what we wished to state. 


1 shall not stop to point out certain inaccuracies in the fore- 
going theorems of centres of gravity, since each reader will 
readily discover them for himself; but I will observe, in gen- 
eral, that the vaguencss of the ideas of the Arab physicists 
respecting force, mass, and weight, a vagueness which is the 
principal cause of these inaccuracies, seems to have troubled 
them very little, for our author is no where at the pains to estab- 
lish a distinction between those three ideas, But the ideas of 


the Arab yphers with موب‎ to gravitation.aré, in my opin- ' 
will not call it universal gravita- 





jan, much niore remarkable ; 
, ton, for eur author expressly exempts the heavenly bodies from 
‘the influence of this force (see Chapter Fifth, Sect. First, 1.),5 but 
térrestrial gravitation. That this great law of nature did not 
present itself to their minds in the form of a mutual attraction of 
all existing bodies, as Newton enunciated it five centuries later, 
is quite natural, for at the time when the principles exhibited by 
our author were brought forward, the earth was still regarded as 
fixed immovably in the centre of the universe, and even the 
centrifugal force had not yet been discovered. But what is 
more astonishing is the fact that, having inherited from the 
Greeks the doctrine that all bodies are attracted toward the cen- 
tre of the earth, and that this attraction acts in the direct ratio 
of the mass, having moreover not failed to perceive that attrac- 
tion is a function of the distance of the bodies attracted from 
the centre of attraction, and having even been aware that, if the 
centre of the earth were surrounded by concentric spheres, all 
bodies of equal mass placed upon those spherical surfaces would 
press equally upon the same surfaces, and differently upon each 
کب رر‎ In spite of all this, they held that weight was 
irectly as the mass and the distance from the centre of the 
earth, without even suspecting, so far as it appears, that this 
attraction might be mutual between the body attracting and the 
bodies attracted, and that the law as enunciated by them was 
inconsistent with the principle which they admitted, that the 
containing surface of a liquid in equilibrium is a spherical sur- 
face. Many geometricians of the first rank, such as Laplace, 
Ivory, Poisson, and others, have endeavored to establish the con- 
sequences of an attraction which should act directly as the dis- 
tance from the centre of attraction; thus Poisson says:* “Amon 
the different laws of attraction, there is one which is not that of 
nature, but which possesses a remarkable property. This law is 
that of a mutual action in the direct ratio of the distance, and 
the property referred to is this, that the result of the action of 
all the points of a body upon any one point is independent of 
thé form and constitution of that 007 whether homogeneous 
or heterogeneous, and is the same as if its whole mass was con- 
centrated in its centre of gravity.” Farther on, he shows that 
under the influence of this law the containing surfaces of a re- 
volving liquid are ellipsoid or (with sufficient velocity) hyperbo- 
loid; the latter form being possible as a permanent figure only 
when the liquid is contained within a vessel. It is thus seen that 
none of the immediate effects of an action in the direct ratio of the 
distance were of such a character as to set the Arab philosophers 
on their guard against the consequences of their law of terres- 
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gravitation, for they had aot the means of arriving at these‏ لون 
conclusions. On the other hand, the principle of Archimedes,‏ 
and the suspicion which they had of the different density of the‏ 
atmosphere at different heights, taught them that the farther a‏ 
body was removed from the earth’s surface, and consequently‏ 
from its centre, the less of its weight it would lose from the‏ 
effect of the medium, that is to say, the heavier it would become;‏ 
they did not, therefore, hesitate to admit the direct ratio of the‏ 
distance. It is evident that the Arabs admitted the heaviness of‏ 
the air, and even that they had, so to speak, discovered the‏ 
means of estimating it, for they say that a given body loses less‏ 
of its weight in a rarer than in a denser atmosphere; but in‏ 
all probability they never made application of this means to‏ 
ascertain the weight of a volume of air at different altitudes.‏ 
Finally, neither the Greeks nor the Arabs, so far as appears,‏ 
were in possession of any positive demonstration of the princi-‏ 
ple according to which a se in equilibrium takes the form of‏ 
a sphere, but they admitted it as an evident principle, founded‏ 
on the spherical form of the surfaces of great sheets of water.‏ 
Upon the whole, it seems to me allowable to beligve that the‏ 
Arabs had one great advantage over the ancients with respect to‏ 
the study of nature; this, namely, that they were to a much less‏ 
degree than their predecessors in civilization bent upon fitting‏ 
the facts observed into artificial systems, constructed in advance,‏ 
and that they were vastly more solicitous about the fact itself than‏ 
about the place which it should occupy in their theory of nature.‏ 
I shall make no extracts from the sixth chapter, which pre-‏ 
sents nothing at all worthy of note, but shall pass directly on‏ 
to the seventh chapter.‏ 
It reads as follows, in the original and translated :‏ 


الباب السابع 
ق صنعۃ مغیاس ا مایعات ق Nell‏ واشعۃ والہل بە للحکیم فوفس الرومی 
Os‏ تبین LE‏ تقدم من ال مسابّل by‏ بعدہ من امم نسب اتعال الاجوام ان 
i itd‏ رم کل میں ST‏ کر جرع اخ یل Cg cll gle‏ 
وزنھما فی الھواء کنسبۃ الثغل الی النفل علی Myatt GIS‏ فی اماء واذا 
CuapTER SEVENTH.‏ 


Mechanism of the Instrument for measuring Liquids, as to Heaviness or 
Lightness, and Application of it, according to the Philosopher Pappus 
the Greek. 

It is evident, from the theorems already stated, and from what is to 
be presented respecting the relations between the gravities of bodies, 
that the relation of any volume of a heavy body to any volume of an- 
wth an anv bd پل سے‎ patio. when the two weigh alike in air, is as 
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صارت عذہ القدمۃ مسلمة فیستخج Lyi‏ آله Mes‏ لنا سب Xs‏ 
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alow‏ احدی القاعداین الداخل do Golo,‏ خرض sins are‏ شکلع شکل 


the relation of gravity to gravity, inversely, [when the two are weighed] 
in water. The force of this fundamental principle, once conceded, leads 
to the construction of an instrument which shows us the exact relations 
in weight of all liquids, one to another, with the least labor, ا‎ 
their bodies are of the same volume, definitely determining the light- 
ness of one relatively to another ; and which is very useful in respect to 
things concerning the health of the human body; and all this without 
resort to counterpoises or balance. We shall, therefore, speak of the 
construction of this instrument, the marking of lines upon it, and the 
development of a rule for the putting upon it of arithmetical calculation 
and letters [expressive of numbers]; also, of the application of the 
instrument, and of its basis of demonstration. This will ocaupy six 
sections. 


852011007 First. 
Construction of the Instrument. 


The length of this instrument, which is cylindrical in shape, measures 
half a hand-cubit; and the breadth is equal to that of two fingers, or 
Jess. It is made of brass, is hollow, not solid, and the lighter particles 
of brass are carefully turned off by the lathe. It has two bases, at its 
two ends, resembling two light drum-skins, each fitted to the end, care- 
fully, with the most exact workmanship; and on the inner plane of one 
of the two bases is a piece of tin, carefully fitted to that plane by the 
lathe, shaped like a tunnel, the base of which is the drum-skin iteelf. 
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سطر Welt‏ صاعدا اج 
eb and hr. Ascending Line of Numbers.‏ 
شعیرأت المقیاس between ! S35‏ 


wmandhr, ز‎ Descending Round-point? 


Numbers of the Instrument. 


bs‏ الاستو! ء للاعتدال 


ہے جو دہ ےہ حیصردرے جرب Se‏ 


akh. پوت‎ 
۱ Equator of Equilibrium. 
above الجانب الاخف‎ 
akh, Lighter Side. 
below الانقل‎ wks! 
akh. Heavier Side. 
الا حجااء ا مختلفۃ المطلوبۃ‎ 
along the ith... 7 
line of de-] ویفدرٹ یکون وزن امابع‎ 
scending } Different Part-numbers 
numbers. | sought for, determining the : 
Weight of the Liquid. 
on the : 
cone atthe en! 
lower end من الرصاص‎ Sgt by soul : 
of the in- Cone made of Tin. ; 
strument. 
ڑے‎ Ret القاعدۂ علی التوالی‎ | 
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صنبوری وااعدتۂ دنک انف جعینھ (gdm‏ انا ومالعت KDI‏ فی Mg,‏ کی 
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الفصل الثانی 
فی التخطیط Lule‏ 
فنضرے اولا خطا § طول الاسطوانۃ Ls‏ وو ضلعھا عليه ساب Gul‏ ق 
اعلی الاناء فو غعذ! Ladd‏ نی یسیر مقدار سدس امتھا او JST‏ نما یلی سع 
علی BEB‏ اس وتضرج خطوطا اخر موازیة حط آب وھ وخط رہ وم Le‏ 
اخراجا الی de‏ 55 0 وتنصف خط آب على ک وتجعل کل واحد می 
خطوط مد در Lb)‏ مثل کا وتضع علی KOR‏ ص تن ل tame‏ مقوسۃ 
علی Ke tow‏ الاسطوانة Je SS, bald de Bou,‏ نقط 
Foz!‏ دابرة آج نج وتەمبھا خط الاستواء JAKE‏ وما فوقہ ھو 
Gail‏ اخف الانعال Oris Ley‏ جانب الانعل منھا ٹم تفسم خط اب 
stall‏ اقسام اجمل sy‏ علی babi‏ الاعسام Gand‏ علی خطی نر ly‏ 
وتقسم ما ہین کل سمیں plush bess‏ مس Lad‏ نر فنفسم خط نر the‏ 


The instrument being thus made, when put a in & reservoir or 
vessel, it stands upon it in an erect position, and does not incline any way. 


Sxorion Sxconp. 
Marking of Lines upon the Instrument. 


You draw, in the first place, lengthwise, along the whole cylinder, a 
line sab, forming its side; and let the upper part of this line remain 
above aad in the vessel, namely, a small piece measuring a sixth of 
the height of the cylinder, or less, as, making a part of the line [sad] 
contiguous to the line of one of the bases, s’a. You also draw other lines 
parallel with the line a}, namely, the lines rh, wm, ht, extending to 
the limit [s’a] mentioned. Moreover, you bisect the lme ab at ۸ and 
lay off each of the lines tr, md, It, equal to ka, and over the points 
k, t, d, 1, you place a bent ruler, fitted to the bulge of the cylinder, and 
draw a circular line over those points; and, in like manner [after laying 
off the lines jl, tn, khd], you draw, over the points ajnkh, a circle 
ajnkk, which you call the equator of equilibrium. That part of the 
instrument above the equatorial line is the side of lighter gravities 
[than that of water], and that part below the same is the side of heavier 
gravities. 

Afterwards, you divide the line a6 into ten parts, for number-letters, 
and over the pointe of the several parts you make stripe-like arcs, rest- 
ing upon the lines ۸۶ and ab; and you divide the distance between each 
two parts into ten parts, on the line nr, so that the line nr is divided 
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قسم اقساما متساوی فتصل بیٹھا وین خط bo‏ قسیا صغارا متساویۃ 
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ode‏ بعساب الماء MOLE‏ فاذ! boy!‏ ترکیب SAS‏ ووضع اجزاء الغیاس 
aud‏ ضربنا ا لاہ oll‏ فیصیر عشرہ الف حعطناہ وھو ا مال امقسوم ابد! 
فاذا اردنا Kam‏ جزء جزء من سطر العدد المثبت le‏ الالۃ SSG bb‏ 
ذلک spf‏ می سطر dell‏ ونقسم male‏ عنشرہ الف ابدا Be ety‏ 


into a hundred like parts. Then you connect the hundred points of 
that line with the lingMity, by small arcs at even distances one from an- 
other, which are cons€Quently parallel with the circles of the two bases ; 
and you are to write on the surfaces [divided off] between the two lines 
ab and tj the [appropriate] number-letters, beginning at 6 and pro- 
ceeding towards a, which make what we call the line of even number. 


Secrion Tuirp. 


Arithmetical Development of a Rule for the Proportioned Part-numbers 
{indicating Specific Gravities], and Putting of them upon the Instrument. 


You are now to understand how to find all numbers indicating the 
weights of liquids. In the first place, we fix, in imagination, upon an 
vessel whatever, as, for example, the daurak, capable of containing 
weight of] water equal to a hundred mithk&ls, or a hundred dirhams, 
or istars, or any thing else, at our pleasure; and we put down, for the 
height of the instrument [to the water-line], one hundred numbers, cor- 
responding to the quantity of water assumed. Then, when we wish to 

e up a table, putting into it the proportioned part-numbers, we mul- 
tiply 100 by 100, producing 10,000, which we keep in mind, it being 
the sum to be constantly divided; and if, then, we wish to obtain the 

roportional for each part of the line of numbers marked upon the 
instrument, we take [the number of] that part, from the line of num- 
bers, and divide 10,000 constantly by it, and the quotient of the divis- 
ion is set down, opposite to [the number of] that part, in the table of 
part-numbers and fractions of part-numbers. But that portion of the 
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مضافنان الی تغل الماء 


line of numbers below 100 is the basis of calculation for liquid heavier 
than water. [So that, for liquids lighter than Water, we must have 
numbers above 100 to calculate cpen | 

The basis of demonstration upon which this calculation rests will be 
stated hereafter; ‘Abu-r-Raihdn alludes to it in his treatise. 

So much of the instrument as is above the equator [of equilibrium], 
and so much of the line of numbers as is above 100, pertains to liquid 
lighter than water, such as oil and the like. [In our table] we have 
contented ourselves with lines of numbers from 50 to 110, inasmuch as 
this instrument does not require to have 7 it [for the calculation of 
specific gravities| numbers either greater than the one or less than the 
other of the two. 

The rule drawn out in a tabular form follows presently. 

When we wish to mark the proportioned part-numbers upon the 
instrument, we set the units of the part-numbers on the line Ar, and 
their fifths and tenths on the line wm, in such manner that the [pro- 
portioned] number-letter of each of the parts of the line of numbers on 
the instrument, from 1 to 120, shall be just what the table makes it; 
and with a bent ruler, in the mode spoken of, you make lines of con- 
nection between Ar and wm from 110 to 50. We begin with placin 
the number-letters [derived from the table] on the side of بر‎ and posed 
towards a; but those of them which come above the line of equilibrium 
constitute the measure for light liquid, and those below that line are 
the standard for heavy liquid— both being relative to the gravity of 
water. 
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15 
30 
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17 
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Table of Calculation by the Rule.® 
8 
Line of Numbers. Parts,  Statreths, ۱۸0۸۰ of Numbers. Paris. 


125 
127 
128 
129 
181 
18 
135 
137 
138 
140 
142 
144 
147 
149 
151 
153 
156 
158 
161 
163 
166 
169 
172 
175 
178 
181 
185 
188 
192 
198 
200 


80 


54 
45 


90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
100 
101 
102 
108 
104 
105 
106 
107 
108 
109 
111 
112 
113 
114 
116 
117 
119 
120 
121 
128 


110 
109 
108 
107 
106 
105 
104 
108 
102 
101 
100 
99 
98 
97 
96 
95 
94 
93 
92 
91 
90 
89 
88 
87 
86 
85 
84 
83 
82 
81 
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ق تعیین مقدار زنڈ الرصاص 
وجتلي ان یکون مقدار الرصاص الخی ذکرناہ الشبیۃ“ بالصنبورۃ الٰی 
Madre‏ ہم saw fo‏ الداخل مقدارا اذا وضع میزان الرطوبۃ & SLY‏ 
وقف عليه Body‏ مستوبا ورسب من غیر ان Ss‏ الرطوبۃ ولا المیزان 
حتی یصل ای خط الاستواء للاعتدال sale CoAT‏ وزنە ا مفروض کما فی 
مثالنا للماء یق ویستیل ق MUS‏ الجریۃ فاما ان Oost‏ ق الرصاص of‏ ینقص 
ain‏ حی بقف على ما Lap‏ وتجعل انعصان soll of‏ صحروطا بالسھم حقتی 
یکون السھم GH‏ بتوق للاسحلوائة مستوبا موزونا ناذا استوی سطم ELIS‏ 
مع خط الاسنتواء ned‏ من Lhe, US‏ لعرص الرصاص she Yards‏ نھم بلد 
Stes‏ معروف کو جخون أو العرات او ac‏ بعیاس ساب ا میاہ اليه خفذ 


AS فلحفظ‎ 
Szcrion اہ‎ 
Specification of the Proportion in Weight of the Piece of Tin. 

It is necessary that the piece of tin which has been mentioned, the 
tunnel-like thing upon the base dm, on the inner plane of that base, 
should be of such proportion [in weight] that the liquid-balance, when 
put into water, stands even upon it, and sinks, without any agitation, 
either of the liquid or of the balance, until the equator of equilibrium 
is reached, upon which one’s determined weight of the liquid is marked, 
as, for instance, the 100 for water in our diagram. In order to deter- 
mine this proportion, experiment is resorted to; for the tin is either too 
heavy or too light, until the motion of the instrument is arrested at the 
line spoken of ; and you carefully reduce the deficit, or the excess, [in the 
weight of the ial by the lathe, until the cylinder, being of the allotted 
size, is evenly balanced. When the surface of the water is even with 
the equator fof equilibrium], the instrument is finished. So much for 
the determination of the proportion of the piece of tin, adapted to water 
from some known stream of a city or valley, such as the Jaihtn or the 
Euphrates, or others—that being taken as the standard for all waters, 
as to lightness or heaviness; and we may change from one water to an- 
other by varying the weight of the piece of tin, and making observations 
thereupon. Let this, then, be kept in mind. 


Szorion 7۸ہ 7ڑ‎ 
Knowledge of the Application of the Instrument. 


This instrument is such that, when cast into a liquid not having con- 
sistence, it sinks therein without hindrance; and if you hold it up erect, 
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not inclined, it shows the weight of that liquid by some proportioned 
part-number, among the different part-numbers looked for, marked upon 
the submerged line, provided that number is even with the level surface , 
of the liquid, so that the line of submergence is upon it, or nearly so. 
The number found for the liquid in question you keep in mind, and you 
say that so much of that liquid, with its mark according to the number 
kept in mind, as would fill the imagined daurak, is proportioned to 100, 
the weight of an equivalent volume of water, as the number kept in 
mind is to the specific gravity of water. 

We proceed in the same manner when we compare the water of an- 
other country with that of the stream fixed upon; and thus it is made 
to appear which of the two is the rarer and lighter in weight. If a 
surface of water coincides with any line of less number than kh, that 
water is rarer than water of the stream fixed upon; and if it exceeds 
kh, that is, comes on the side of greater gravity, it is heavier, by the 
measure of the round points [counted to the ا‎ relatively to 100. 

Should we be unable to distinguish the number of the round points, 
the line of even numbers is in plain ot By [the number which 
marks] the point of coincidence on this line with the water we divide, 
constantly, 10,000; and the quotient of the division is the number of 
the round points looked for. This is what we wished to state, 
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األفصل السائدس , 
Jar‏ الاسلوانة نم ولتوضع he‏ شی می الرطوبات 4 
fe lead sus‏ استواء وانتصاب حنی تصل ا یی خط 
تد واما ق الرطوبۃ الکثیرۃ التقل ASE‏ حتی 
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خطین معیطین بدایرتیی متوازنتبی وموازبیی |9 
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سے چممسممسمے @ 
خط ze‏ لی خط ۔ت ولکی الرطوبۃ التی ذکرنا المساوبۃ لاسطلوائڈۃ 
Sxction 8×.‏ 
Basis of Demonstration to the Foregoing Statement.®‏ 


Let the cylinder nm be made, and set upon some liquid into which it 
drops down, even and erect, until the line ¢d is reached; and, on the 
other hand, [let it be put] into some me of great gravity, so that it 
descends [only] until the line ’as is reached. Accordingly, each of the 
two lines td and ’as—two lines circling round the cylinder, parallel 
with each other, and parallel with the two bases of the cylinder — rests 
upon the level surface of the liquid. I say, then, that the relation of 
the line ’aj to the margin jt is as the relation of the weight of the light 
liquid to the weight of the heavy liquid. For, the relation of the line 
‘ay to the line j¢ is as the relation of the cylinder ’am to the cylinder 
¢m; and so much of the light liquid, in which ’am is held up gnd im- 
mersed, as is equal in bulk to that cylinder, bears the identical felation 
to so much of the same liquid as is equal in bulk to the cylinder ém, 
which the line ‘aj bears to the line 7¢. But [that volume of] the 
liquid mentioned which is equivalent to the cylinder ¢m, equals, in 
weight, [a volume of] the liquid having more gravity equivalent to the 
cylinder ‘am; because these two cylinders [of liquid] are each of equal 
gravity with the whole cylinder nm—as Archimedes has already ex- 
plained in the first lecture of his book on the sustaining of ove thing by 
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a‏ فان وزن 3599 من تلك الرطوبۃ معدار اجزاء خط 
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فنسبة وزن الرطوبۃ oll‏ رسب Lend‏ ا میزان !یل > یی“ کنسبۃ العدن 
de oil‏ خط می الی العدد النی de‏ خط of‏ والعدد sd!‏ علی 


another —and the relation of ’ay to j¢ is exactly as the relation which 
the weight of the light liquid, equivalent in volume to the cylinder ’am, 
bears to the weight of the heavy liquid, equivalent in volume to the 
cylinder ’am; which is what we wished to explain. 

This having been made clear, we go back to the figure of the instru- 
ment, and say that, if the cylinder s¢ is put into any liquid, in an even 
position, not inclined, and it sinks until th#line akh is reached, the 
weight of a daurak of that liquid is according to the measure of the 
part-numbers at the line akh; and so, when it sinks, in a liquid of more 
gravity, [only] until the line fy is reached, the weight of that liquid is 
according to the measure of the part-numbers at the line fy. For, the 
relation of the line ab to the line bf, agreeably to the preceding expla- 
nation, is the relation of the weight of the [lighter] liquid in which the 
cylinder sinks to akh to the weight of the [heavier] liquid in which it 
sinks to fy, inversely. But the relation of the weight of the liquid in 
which the balance sinks to the line fy [to the weight of the lighter 
liquid], is the same as the relation of the number upon the line fy to 
the number upon the line ath; and the number upon the line fy is the 
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خط فی ہو وزن الدوری الطلوب من GU ag‏ برسب Lead‏ سیا 
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looked for weight of a daurak of that liquid in which the liquid-balance 

sinks to fy; while the number marked upon the line a kh is the weight 

of a daurak with the determined 100 [mithkAls, dirhams, istars, or the 

like] of that liquid in which the liquid-balance sinks to akh; which is 

what we wished to eaplain. 

The chapter on Pappus the Greek’s instrument for measuring liquids is 
ended; and herewith ends the first lecture. 


The substance of this demonstration, which our author states 
in a somewhat intricate manner, may be presented as follows. 

A floating body always displaces a volume of hquid equal in 
weight to the entire weight of the body itself. The liquid acts 
upward with a force equivalent to this weight, and, the body 
acting in a contrary direction with the same force, equilibrium 
is maintained. If afterwards the same body is plunged intoa 
liquid less dense than the former, the part of it which is sub- 
merged will be greater than when it was immersed in the denser 
liquid, because the volume of the rarer liquid required in order 
to weigh as much as the floating body will be greater. The 
absolute weight of these two bodies being the same, their spe- 
cific gravities will be in the inverse ratio of their volumes; that 
is, g:g'::u':v; gandg’ being the specific gravities of the two 
bodies, and ٢ and v’ their volumes. ‘I'he most interesting circum- 
stance connected with the statement of these principles is that the 
author professes to have derived it from the first chapter of a work 
of Archimedes, which he describes as بعصا‎ yess الاشباء‎ Jum 3 
‘on the sustaining of one thing by another,” and which is proba- 
bly the same with his treatise weg tay Bate tqpeotapdvwy oF meQl tay 
dyouusrwy, ® 

I have copied the figure of the areometer of Pappus as given 
by our author, with the corrections required by his description 
of it. One may easily perceive that the instrument is nearly 
identical with the volumeter of Gay-Lussac, and that it was pro- 
vided with two scales, the one with its numbers increasing up- 
wards, to indicate the volume submerged in liquids of different 
density, the other with its numbers increasing downwards, to 
show the pears vities corresponding to those submerged 
volumes. The table called “table of calculation by the rule” 
merely repeats the same thing. Let us take, for example, the 
line of the first scale marked 88. We find in the table that the 
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line of the second scale سا‎ Sater g to this division is 118 and 
88 sixtieths; or, expressing the latter fraction by decimals, 88 
corresponds to 113.63333+. Now it is clear that the specific 
gravity of water, taken as the unit, will be to the specific gravi 
of a liquid into which the areometer sinks to 88, as 88 to 100; 
the specific gravity of the latter will accordingly be 1.1863636-+, 
or, if multiplied by 100, 113.63636+, which differs from the 
figure adopted by our author by 0.00308, or a fifth of a sixtieth, 
a fraction of which his table makes no account. So also 98, 
according to our author, corresponds to 107.51666+, and ac-* 
cording to us, to 107.526881+, the difference of wluch is 
0.010215, or six tenths of a sixtieth; and so on. From this 
it appears, also, that by adopting the method of sixtieths our 
author gained the advantage of being able to make the figures 
in his table fewer, without affecting thereby the thousandths of 
his specific gravities. In order to understand why he supposes 
that the limits 50 and 110 are more than sufficient for all pos- 
sible cases, I would remark that, as we shall sce farther on, the 
Arabs at this period were acquainted with the specific gravities 
of only seventeen liquids, besides water, which they took for 
their unit, and mercury, which they classed among the metals, 
and not among the liquids. In this senes, the heaviest hquid 
was, in their opinion, honey, of which the specific gravity, being 
1.406, fell between 71 and 72 of the first scale of the areometer ; 
the highest was oil of sesame, having a specific gravity of 0.915, 
which corresponded on the areometer to the interval between 
108 and 109; while the table gives in addition specific gravities 
from 2 to 0.902. 

The table of contents will have already excited the suspicion 
that the second lecture of the work, treating of the steelyard and 
its use, would be found to contain only elementary matters, of 
no interest. In truth, our author exhibits in the first chapter 
the opinions of Thabit Bin Kurrah respecting the influence of 
different mediums upon the weight of bodies transferred to them ; 
in the second chapter he reverts to the theory of centres of 
gravity, and demonstrates that the principle of the lever applies 
equally to two or three balls thrown at the same moment into 
the bottom of a spherical vase ;!° the third chapter contains a 
recapitulation of what had been already demonstrated respecting 
the parallelism with the plane of the horizon of the beam of a 
balance when loaded with equal weights; chapters four and five, 
finally, exhibit the theory, construction, and use of the steelyard. 

The third lecture is beyond question the richest of all in re- 
sults, which it is moreover the easier to exhibit, inasmuch as our 
author has taken the pains to collect them into a limited number 
of tables. The first chapter, according to the table of contents, 
should treat of the relations of the fusible metals, as shown by 
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observation and comparison. Ingny manuscript of the Book of 
the Balance of Wisdom there remain only a few leaves of it, 
the contents of which cause the loss of the rest to be greatly 
lamented. Notwithstanding the multiplied errors of the copyist, 
omissions, and inaccuracies of every kind, which prevent me 
from a giving the text itself, it is possible to perceive what is being 
treated of, and I shall cite here and there fragments of intelligi- 
ble phrases, which have guided me in the following exposition. 
The first of the remaining leaves, after a few unintelligible words, 
“which evidently belong to a phrase commenced upon the pre- 
ceding leaf, contains a figure representing an instrument devi 

by ‘Abu-r-Raihan for the determination of specific gravities. I 


ye Qs وط‎ Sul SSI By ao 
Form of the Conical Instrument of ‘Abu-r-Raihan. 
7° [ a عنقھا‎ Neck of the Instrument. 






b xk} Perforation. 
صورة ا یزاب . = ا‎ de 39433} Tube in the Form 
ہے ےا‎ of a Water-pipe. 
1 عروتھا‎ Handle of the Instrument. 
e فم الالۃ‎ Mouth of the Instrument. 
Ff موضع الکفذ‎ Place of the Bowl [of the 
Balance]. 


give an exact copy of it,!? with all the explanations which ac- 
company it. A mere inspection of it will suffice to show that 
we have here to do with an instrument made for determining the 
volumes of different heavy bodies immersed in the water which 
fills a part of the cavity, by means of the weight of the water 
displaced by these bodies, a ar is ascertained by conducting it 
through a lateral tube into the bow] of a balance. The descrip- 
tion given by our author of the use of this instrument, which he 
calls Lat 23 Xo, =U XY}, “the conical instrument of ‘Abu-r- 
Raihan,” confirms this idea; but he adds that the instrument 
is very difficult to manage, since very often the water remains 
suspended in the lateral tube, dropping from it little by little into 
the scale of the balance: 4) من ا ماء شہقۃ غاصۃ‎ RA ۔ الانبوبۃ تبقی‎ 
اس‎ action was accordingly known to the Arabs; and 
our author asserts that A bur Baihén had ascertained that, if 
the lateral tube had a circular flexure given it, was made 
shorter than a semicircle, and was pierced with holes, the 
water would flow readily through it, no more remaining in the 
tube than just enough to moisten its inner surface: WAS, 
بہ نسف تلک الثقب‎ bo الجانب می الانبوبۃ خرقا‎ WS خرقٹ‎ LJ 
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Lis‏ الی ان فوجت وصیرتھا میزابا قالبه اقل من نصف Blo‏ فحعینید 
سلس جربان الماء المنصب US, Lele‏ یتعلف aie‏ بھا الا ما لا بد فی 
‘Abu-r-Raihén understood very well‏ . الطباع من Mul‏ الضروری 
that the size of the neck of this instrument affected the sensi-‏ 
bility of its indications, and he says that he would bave made it:‏ 
narrower than the little finger, but for the difficulty of removing‏ 
through a smaller tube the bodies immersed in the water, but‏ 
that this size was small enough to mark a sensible variation of‏ 
the level of the water if a single grain of millet were immersed‏ 
۱ وذ جعلناہ کیٹ وسعۂ pais!‏ من الاصابع ظھر DIS‏ فبھا بالقاء ما in it:‏ 

٭یساری Kaw ob‏ 3 تا 

In the third section of this chapter, our author gives the re- 
sults of his experiments with the instrument of /Abu-r-Raihan 
to ascertain the specific gravity of the various metals. 1. Gold. 
He says that he purified this metal by melting it five times; after 
which it melted with difficulty, solidified rapidly, and left hardly 


any trace upon the touchstone: خمس‎ wld صفیت الخعب باذوابند”“‎ 


ole; after that, he‏ حاتنی عسر ذوبە واسرع جمودہ وقل DSL‏ تشبثہ 
made ten trials, to obtain the weight of thg volume of water dis-‏ 
placed by different weights of the gold, and he found, for a hun-‏ 
dred mithkéls of gold, weights varying from 5 mithkals, 1 danik,‏ 
ہ9 1 and 1 tassiij, to 5 m., 2d.: as mean weight, he adopts 5 m.,‏ 
2t. 2. Mercury. Our author begins by saying that this is not,‏ 
properly speaking, a metal, but that it is known to be the mother‏ 
of the metals, as sulphur 1s their father. He had purified mer-‏ 
cury by passing it several times through many folds of linen‏ 
cloth, and had found the weight of a volume of water equal toa‏ 
volume of a hundred mithkéls of mercury to be from 7m., 19.‏ 
1it, to7m., 204, 28 ٢ of which the mean, according to him, is‏ 
7m.,2d.,1t. 8. Lead. The weights found for a volume of water‏ 
equal to that of a hundred mithkals of this metal were from 8 m.,‏ 
4d.,1t, to9m.; of which the mean, according to our author, is‏ 
8m.,5d. 4 Silver. This metal was purified in the same man-‏ 
ner as the gold. and the weights of the corresponding volume of‏ 
water were from 9m., 2d, 21+, to 9m. 41, 2t.; the mean‏ 
adopted by our author being 9m. 44,11 5. Bronze, an amal‏ 
gam of copper and tin; the proportion of the two metals is not‏ 
given: the mean weight which he adopts is 1lm., 2d. 6. Cop-‏ 
1٠8. 7. A‏ ,ة 8 مہ 11 per. Least weight, 11m. 4 ٤, 1t.; mean,‏ 
metal of which the copyist has omitted to give the name: the‏ 
weights found for it vary from 1lm., 204, to llm, 4d. 8t,‏ 
their mean being 11 m., 4d.; this value identifies it with the‏ 
metal given as brass in the later tables. From these same tables‏ 
we are able also, by reversing our author's processes, to discover‏ 
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the mean weights adopted by him for the two metals iron and 
tin, respecting which no notices are derivable from this. art of 
the manuscript; and for the sake of clearness, and of uniformity 
of treatment with the other classes of substances given later, we 
present annexed, in a tabular form, the water-equivalents of the 
metals, or the weights of a volume of water equal to that of a 
certain fixed weight of each metal respectively. 


Weights of a volume of water equal to that of a hundred 


Metals. mithkaéls of each metal. 
Mithkéls, Daniks. Tassdjs. |Reduced to Tasatje. 
Gold, 5 1 2 126 
Mercury, 7 2 177 
Lead, 8 5 212 
Silver, 9 4 1 233 
Bronze, 11 2 272 
Copper, 11 3 1 277 
Brass, 11 4 280 
Tron, 12 5 2 310 
Tin. 13 4 328 


For the reduction of these weights to the form of an expres- 
sion for the specific gravity, and for a comparison of the specific 
gravities thus obtained with those accepted by modern physic- 
ists, the reader is reférred to the general comparative table, to 
be given farther on, at the conclusion of our presentation of this 
part of our author’s work.'? 


الفصل الرابع 
اذا LOLS tail‏ ولان کل cle‏ آتصل بالاتفال فان تکاغ الاثقال ‏ اللسبۃ 
a)‏ تعلقا ولڈلک اذا ارید وزن ode Vol‏ الاجرام ا مساوین ی اح جم ما 
مثقال ذھب ویکی الفضۃ مثلا ‏ یکی Rams‏ وزن ماء الب SI‏ وزن ماء 
Rami” Real‏ وزن جرم الھب ای وزن جرم aril‏ ولکنھا تکون کنسبذ 
وزن جرم Rell‏ الی وزن جرم الذعب بالتکافی WE‏ ضرب وزن الذعب 
Szcrion Fourrs. [Lect. 8, Chap. 1.]‏ 


Relations of Gravity between the two [Metals]. 


When the volumes of the two agree, and because all water-equivalents 
are related by gravities, the fro ا ا ا‎ of the two metals 
compared] are related to each other by inverse ratio of gravity. There- 
fore, in case one desires to ascertain the weight of one of these bodies 
equivalent in volume to a hundred mithkals of gold—for example, silver 
wtba relation, in weight, which the water-equivalent of gold bears to 
the water-equivalent of silver is not as the relation of the weight of the 
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ale oss‏ وقسم ما اجتمع علی وزن ماء الفضۃ of‏ ای جرم ارید وزنہ 
لکنا فوضنا the ot!‏ مثقال فمضروبہ فی وزن ماید لا nye patty‏ مقدارہ 
وو خمس مان وخمسۃ وعشرون مثقالا فیجب ان یکون مُا نعی فید 
مفوظا ختی اذا قسمے علی اوزان slat} sho‏ خر اوزان اجرامھا وقد 
فعلنا KIS‏ واودعنا: SAS J‏ للدول 

جدول RW‏ من اوزان میاہ الاجرام 











الرییف 6 A>,‏ واحجں الی lps‏ ونسعۃ ۰۹ 
al gust} A) Gat‏ الف Kun trate‏ وعشروں| ۱۴۲۹ 
ار اربعة لاشی انغان الف ومأٰنان وتمانیۃ Sy‏ ۰۸ 
٣‏ ااٹتان Jad)‏ آالف clay‏ وائنا vise‏ سر 
or sual‏ ن | شی ومات وا 3 
النعاہر ا AA‏ اثلائتة الاشی االف واثنان وتسعون | LP‏ 
واربعون | سی Gs On‏ 
الم OO)‏ الاشی الاشی | الف وثمانعوہ ben‏ 
ابی ں |[“ ما !“یی وسمانعون 
دید |اربعوں YG] SG]‏ انتسعمان وخیسۃ وسبعون | ہب۹ 
الرصاص ا یک teens) glist) Lil]‏ وادنان وعشرون | PE‏ 


وقلاتون 

body of gold to the weight of the body of silver, but is as the relation 
of the weight of the body of silver to the weight of the body of gold, 
by an inverse ratio. So then, if the weight of the gold is multiplied 
by the weight of its water-equivalent, and the product is divided by the 

weight of the water-equivalent of silver, or of any other body of which 

we wish to ascertain the weight [of an equivalent volume, the desired 

result is attained]. But we have designated a hundred mithkAls as the 

weight of the gold, so that the product of the 000 of thet 
into its water-cquivalent is an invariable quantity, namely, 525 mithkéls. 
hat number, then, must be kept in mind, in order to the results which 
we aim to obtain, until the division of it by these [several] water- 
equivalents brings out, as quotients, the weights of [equal volumes of} 
the bodies having the [several] water-equivalents, We have ۵0 a 
cordingly, and have placed the resulta in the following table. 


VoL. ٢ا‎ 8 


sage ge‏ ای bhatt‏ وی 
ماد کر کر ۶ر 087 


٢٠٠ Watts of Results from Water-equivalents of Bodies. 
ہر ید‎ [Feights of Bodies equal in 


Volume. 
Mithkéla, Danike, | Tasadje. 
Gold. 100 0 0 /Two thousand four hundred.| 2400 


Weights reduced to Tassaje, | surdis in 


dred and nine. 
One thousand four hun- 1426 


Mercory. | 71 1 1 One thousand seven hun- 1709 
Lead. ? dred and twenty-six. 
‘ One thousand two hun- 
Silver, 01 ٠ : dred and ninety-eight. ee 
One thousand one hun- 
Bronze. 46 2 0 dred and twelve. 1112 
Copper. 45 3 0 ۱ :3ء ء۳۵۷۷ء‎ and ninety- 1092 
Brass. 45 0 0 One thousand and eighty.| 1080 
Nine hundred and seven- 
Iron. 40 3 3 ty-five. 975 
۱ Nine hundred and twen- 
Tin. 38 2 2 ty-two. 922 


The fifth section is entirely wanting in my manuscript, As 
regards the sixth section, which is the last one in this chapter, it 
contains a recapitulation of all that had been before stated re- 
specting the specific gravities of bodies, and may be summed up 
in the familiar enunciation that the specific gravity of a body 
is the ratio between its absolute weight and the weight of the 
volume of water which it displaces. 

From this point onward, the condition of the manuscript per- 
mits me to resume the citation and translation of longer extracts. 


الباب النانی 
ق رصد للواھر tk‏ وھو فصول 
قال ابو الرجان ان whe‏ الفلرات ‏ یعرفھا الناس الا لانغیادھا LSS‏ لہل 
مصا حھم من الاوانی الصابرۃ علی ما ٹر یصبر sale‏ غیرھا تم الات KOMI)‏ 
واسلکحۃ God‏ وغیر KIS‏ ا لا یستغی ais‏ ا مستمل بامتلاک الدنیا 
CHAPTER SECOND.‏ 


Observation of Precious Stones. In several Sections. 


“Men prize these metals,” says ‘Abu-r-Raihan, “only because, under 
the action of fire, they admit of being made into conveniences for them, 
such as vessels more durable than others, instruments of agriculture, 
weapons of war, and other things which no one can dispense with who 
is set to possess himself of the good things of life, and is desir- 
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الراغب فی زخارٹھا ٹم 2 یفصلا بعضھا فی ALE‏ الا اسطلاحھم علی 
ٹین vay gated‏ والقانون غ BE WS‏ وجود Gall‏ وطول بتاء الوج گا 
ain‏ وعذہ صفۃ PAI‏ وعّة وجودہ وطول بقایّه وقلة ظھور السدی فیع من 
رطوبۃ ا ماع" ونداوٰۃ Rall of Mos Bh‏ أو التکلس*۶ من نار والاحتآی٭؟ مع 
Sols‏ ان فیه حالذ yg‏ الکیفیۃ ما ھعش لہ الطفل الصغیر Wt ety‏ من 
مھدہ للقبص علیہ Uy‏ تعلل ap‏ الصی عی البکاء من غیر ان یعرف لە Koad‏ 
أو a3 alo;‏ حاجۃ rls} hot plas LJ.‏ عليه غیر مسالبین 3 تحصیلہ 
بالاروام والانفس والاعل والولد والاملاك Boa portly‏ ا جتیع الوطر 
ولکٹھم یبتغون Lele‏ ىالت الوادمی الی امتلاء لوف بالتراب ولولا خوفی 
الاطبٰاء لقلت ان فرح ONL mat‏ واللولو والدیباج عند رویتھا Duis‏ 


آلی تفرجاتھا 3 املعاجین والنفس لا تسکی حری PDN‏ وسحف اللولو 
B‏ > 


ous of the adornments of wealth. Moreover, the only token by which 
men show a preference of some of the metals [over others] is their tech- 
nical use of the letter A, stamped upon any precious metal of which 
articles wanted are made; and mm regard to that they are controlled by 
the rarity of the occurrence of the metal, and the length of time that 
it lasts; both which are distinctive characteristics of gold.” But. if, 
beside the rarity of its occurrence, aud its durability, and the little 
appearance of moisture on it, whether moisture of water or humidity of 
the earth, or of its being cracked or calcined by any fire, and consumed, 
together with its ready yielding to the stamp, which prevents counterfeit- 
ers from passing off something else for it, and, lastly, the beauty of its 
aspect—if there is not [beside all these characteristics] some inexplicable 
peculiarity pertaining to gold, why is the little infant delighted with it, 
and why does he stretch hunself out fom Ins bed in order to seize upon 
it? and why is the young child lured thereby to cease from weeping, 
although he knows no value that it has, nor by it supplies any want ? 
and why do all people in the world make it the ground of being at 
peace one with another, nof{drawing their swords to fight, though at 
the sacrifice of the powers of body and soul, of family-connections, 
children, ground-possessions, and every thing, with even a superfluity 
of renunciation, for the sake of acquiring that; and yet are ever 
longing for the third stream,* to stuff their bellies with the dust? 





* There is here an evident allusion to the traditional saying : ev} وُلٰو ان دبی‎ 
ثالٹھما‎ el وادیین یسبلان من امٰخذعب والغضۂ لا صالۃ‎ “and if the son 
of Adam were to possess two flowing rivers of gold and silver, doubtless he would 
desire a third.” 


nets‏ الابریسم وانما خون لہ نان کانت مقوینڈ القلب Bgl ty‏ یسا 
uel‏ من التفریم ٹر بتلو LOU‏ الفعمئۂ ‏ الاحوال gt‏ ٹکررافاوکیڈک٭ ' 
جعل اعواضا عی wlel‏ واثمانا للضروریات ولیست عذہ الصفۃ مقْورقا' 
علی الذابیة می الاجساد المستنبطۃ بل تبعدھا الی غیرعا می لإواعز 
pal‏ الذابیة والیاقوٹ الاحمر ad‏ نطیر الخعب dic g‏ الوجوث وصلابۃ 
لئ وکٹ نا الماء والرونف ولمعان salary Bad‏ الثار ومقاومة اسباب 
الفساد وطول البقاء وبتلوہ الاصغر Ay‏ من انواعہ والزمرذ والوبرجد 
من غیر نظایر Kanal‏ وىغویں جمیع WIS‏ فائف اللولو بدلیل ظاعر عو ان 
رخاوا Anam‏ وترکب اکثرہ من فشور منضاععنۃ کاضعاف البصل وتلاشیع 
SL‏ رمادا of‏ عطما Lane,‏ وتغیر لونە بالطب والعطر وامتال ذلك من اسباب 
البلی AS‏ یقدیم & فیماٹھ و Yaris‏ من دنہ شیا ولبست Ply whe‏ 
Labi ho‏ بل Lia SIG‏ اشیاء مد فنیٹ معادنھا وتعانی pl‏ مٹھا ‏ 


Were it not for my fear of the physicians, ] might also say that the 
soul’s gladness at the sight of gold, the fine pearl, and the silk robe, 
falls little short ef its delight in medicinal confections.* Nor does the 
soul take quietly the grinding up of gold, the pulverizing of the fine 
pearl, and the reducing of silk to ashes. It 1s only saddened thereat ; 
for, though by such means alone the heart be strengthened, yet men, so 
hearing, turn away from the [offered] exhilaration. 

Silver is next to gold as respects the peculiarities mentioned, and ia, 
in like manner, made into tenders for things wanted and representatives 
of value for articles of necessity. 

Nor does the description apply only to fusible minerals. On the 
contrary, you may estend it to substances not fusible. Of these, the 
red hyacintht [ruby] 1s equivalent to gold, on account of the rarity of 
its occurrence, the hardness of مار‎ crust, the abundance of its water, its 
lustre, the depth of its redness, its bearing of fire, its withstanding 
causes of injury, and its durability. Next to this come the yellow hya- 
cinth 0 that which is [blackish] hke collyrium, the emerald, and 
the chrysolite, which differ [from the rypy] and are equivalents of 
silver. To all the above named the fine péarl is manifestly inferior, as 
appears from the softness of its body, its bemg generally composed of 








* Our author evidently alludes, in yest, to the famous » 24 معجوں‎ , “exhila- 
rating confection,” of the oriental physicians. سے‎ 
* $ For want of a better word, we use “hyacinth” in a generic sense in this chap- 
ter, to represent the Arabic بافویے‎ , a8 applied to all precious stones alike, a word 


which has no pro uvalent in any European language. See De Sacy’s Chreat. 
Arabe, 940 ۵۵ روز‎ 464. 1 Te 7 
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ایدی الناس حی جھلوا الان اعیانھا وبظھر od‏ زمان بعد زمان ما میعرف 
حتی یعرف مثل de‏ لإوھر الاحمر البدخشانی gd‏ لولا wight,‏ وقلظ 
بقاء الماء فی وجھە لفضل الیاقوت فی حسنہ ولیس ہقدیم العھد وانما 
انشگ جیاھ Woy‏ فظھر من BL‏ کالبیضات ا منضودة فی مواضع ککور 
النار وانکسر Yams‏ فاشرقت trod‏ من حتھا وعثر عليه الصنام نجمعوہ 
وٹر یھتدوا all‏ وصقل وجھھ وجلایہ ٹم آذتھم التجارب ا ی ld‏ ا معروف 
من Maem‏ الشبیە لوا بالمرقشیشا SLOG‏ وتم ay‏ امرعم واطرد المعدن 
Set‏ ان یظھر فیما یستائف من الزمان من تحت SLR‏ وقرار HEH‏ 
وقعور Led!‏ واضعاف الارض Diem‏ ذابیة وغیر ذابیة غیر ما add‏ لان 
ولکنا لا rst Led en‏ بالدیی ولا نعرض عی معلوم بسبب مجھول لان 
الف coh‏ خصنا ‏ اوایله وسعینا لحصیل الانہ وتوطیٔۃ مقدمانه مننە 
le‏ تخالیط ذوی العیب والفساد فی النعود والصوغ منھا وفد یتناول 


pellicles, doubling one upon another, like the coats of an onion, its being 
reduced by fire to ashes or rotten bone, and its change of color from the 
action upon it of medicine or perfume, or other like causes of deteriora- 
tion. Yet one finds no fault with its price, nor at all undervalues it. 

The number of the precious stones is not thus exhausted. But suffice 
it to say, on the other hand, that certain gems are mentioned, of which 
the mines are no longer found, and the specimens once in the hands 
of men have disappeared, so that people are now ignorant of what sort 
they were. There appear, also, from time to time, gems not before 
known, such as that red gem of Badakhshan, which, were it not for its 
softness, and that the water of its surface lasts but a little time, would 
be superior in beauty to the [red] hyacinth, and 1s no pale یں‎ gem, 
The mountain containing it was fissured by an earthquake, and the 
windings of the rent brought to view, here and there, egg-like lumps of 
matter deposited in laycrs, resembling balls of fire, of which some were 
broken, so that a red hght gleamed forth beneath where they lay. 
Lapidaries stumbled upon the gem, and gathered specimens, and, hav- 
ing nothing to guide them respecting [the punfication of] its water, and 
the polishing of its face and making it brilhant, were, after a while, led 
by experiments to make use of the stone called, on account of likeness 
of color, the golden marcasitc, and with that succeeded ; and the mine 
has yielded abundantly. 

It is not impossible that both fusible and infusible substances, now 
unknown, may be brought to light, at any time, from the undercliffs of 
mountains, and from the beds of rivers, the depths of seas, and the 
bowels of the earth. In respect to such, however, we will not barter 
away ready money for a credit, nor turn from the known for the sake of 


ge بتناول الغارات بل اکثر وابلغ لقلة اعتیاد‎ LS التموبہ‎ ant ol 
GABLE ye خ بلد‎ dot لاختیارغا فلا یخلر‎ AUDIT وعباھا عی‎ Lol 
عدد یسیر‎ de day stp عی مارسۃ الدنایر ٹم اعصاب‎ FLU دراعم ولا‎ 
للجواھر‎ nfl فیھم وغیر مستبلین لھا علی الدوام فمی الواجب علینا ان‎ 


مثل ما Linge‏ للفلرات ان شاء اللہ تعالی 
الفصل الاول 
فی ذکر ما حصل لنا فی 8 ot,‏ بلالۃة 


ولنعدد اولا ما وقع a‏ الاعتبار ٹم نتليه بالمقادیر AT‏ حصلت لە ذفلاول 
الیواقیٹت ان العامۃ اذا سمعوا مس الطبیعیین ait SIS‏ اعدل Shard}‏ 
والبالغ wail! oly‏ ق غابذ الال ق لاعتدال اعنفدوا ai} ad‏ متدرے الیپا 
بالمرور علی صور سابر الاجساد حتی ait‏ کان ذھبیتہ اسرنا ٹم صار Lolo,‏ 
تم حاسا ثم فضۃذ نم بلغ CSA! SUCH‏ وھ یعلمو! أنھم ‏ یعنو بذلد الا 
مثل ما عنوہ ‏ الانسان ووصفد SLL‏ والاعتندال فی الطباع ADL,‏ من tt‏ 


the unknown. For I am interested in the subject of which we are in- 
vestigating the rudiments, and endeavoring to get at the main supports, 
and to tread upon the foundations, on account of the counterfeitings of 
those who put in circulation vitiated and spoiled money, and practice 
adulteration in the goldsmith’s art. But precious stones are counter- 
feited as well as metals, nay, oftener and more successfully, because the 
eye is little accustomed to them, and wants the guidance of habit in the 
choice of them; while, on the other hand, no one in any city fails to 
see dirhams, and no trading is possible without the handling of dinars. 
The possessors of precious stones and jewelry are few in number among 
men, while those who make use of metals are ever to be found. We 
must, therefore, treat of precious stones as we have treated of metals, if 
the Supreme God so wills. 


Sxorion Fiasrt. 


Statement of the Results which we have obtained, by the [ Conical] Instru- 
ment, in respect to Precious Stones, 


We will first enumerate the precious stones which have been com- 

and afterwards exhibit their proportions [of weight], as proved‏ تو 
comparison.‏ ۳ 

1, Hyacinths. When the common people hear from natural philoso- 
phers that gold is the most equal of bodies, and the one which has 
attained to perfection of maturity, at the goal of completeness, in re- 

to equilibrium, they firmly believe that it is something which has 
gradually come to that perfection by passing through the forms of all 


ام یکون ثور! ثم Sone‏ حمارا ثم فوسا ثم قردا وصار بعد WIS‏ انسانا 
aldo Ly? yy‏ فی انوام الیاقوت““ ail Lyne‏ یحکون أبیض Bob‏ ثم Ogos‏ 
ویکھب ویصفر ثم ase‏ وقد بلغ النھایۃ من غیر ان شاعدوا اجتماعھا 3 
معدن واحد ثم توٹٹوا pam St‏ من نمام الوزآنۃ والثقل مثل ما وجدوہ فی 
الذھب ys’)‏ وجدنا للا ءمانجون omy‏ فلا ما ق الثقل علی الاحمر 
وھ یتنفف کچ من بعد الاصفو مقدار جو ان wt Licey} BAS ARs‏ ا متنقدمۃ 
ویعتمدل أمہ فیھا الثانی اللعل OA WAS, SELES‏ لی من 
اصفوہ ما أعرف فا BS} Ute Mins‏ المختار المعروف بپیازکی cs!‏ البصلىی 
ag} ews}‏ 3 والزبوجد do‏ آسمان مترادفان Lal‏ علی موضوع r>I,‏ 
Lely‏ علی موضوعین LDS!‏ معدوم واسم الزموذ ہو الاعم ٹم شاقدت من 
that its gold-nature was originally lead, after-‏ مد [other metallic] bodies,‏ 
wards became tin, then brass, then silver, and finally reached the per-‏ 
fection of gold; not knowing that the natural philosophers mean, in‏ 
saying so, only something like what they mean when they speak of man,‏ 
and attribute to him a completeness and equilibrium in nature and con-‏ 
stitution — not that man was once a bull, and was changed into an ass,‏ 
and afterwards into a horse, and after that into an ape, and finally be-‏ 
came man. The common people have thie same false notion, also, in‏ 
regard to the species of hyacinth, and pretend that it is first white,‏ 
afterwards becomes black, then dusky, then yellow, and at last be-‏ 
comes red, whereupon it has reached perfection; although they have‏ 
not seen these species together in any one mine. Moreover, they‏ 
imagine the red hyacinth to be perfect in weight and specific gravity,‏ 
as they have found gold to be; whereas we have ascertained that the‏ 
diamond] exceed the red‏ دی celestial specics [sapphire]!% and the white‏ 
in gravity. Of the yellow I never happened to have a piece sufficiently‏ 
large to be submitted to the same reliable comparisons already made‏ 

with other species. 

2. Ruby of Badakhshan. I have, in like manner, never obtained such 
a piece of the yellow species of this gem that I could distinguish it 
from the choice red, called piydzaki, that is, the bulb-like. 

8. Emerald and Chrysolite. These names الرمرف]‎ and [الریہوجی‎ 
are interchangeable, whether applied to one and the same thing, or 
to two things of which one has no real existence; and the name of 
emerald is the more common. I have, however, secn a person who 

ave the name of emerald to all varieties of the mineral oe the 

eet-like, or basil-like,!4 which has an equally diffused green hue, and 
is perfect, transparent, and pure in color; and who denominated the 
latter chrysolite. 
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الناصع اللون وبصف عذا esl‏ آلرابع العقیف الجزع واللازورد 
والبلور والوؤجاے ون م یکی معدنیا بل مشترکا من جر او رمل gl‏ قلی 
aid‏ من اشباہ البلور ING‏ اعتبرناە وسوی عذہ الاحجار GAPE‏ 
والغیووزےج والچسٹت واشباھھا  Lining‏ عی الدھنم الا WE‏ وجودہ بغناء 
معدنہ cyte‏ الفیروزے elo abs! ne‏ ما لیس من نوعم من داخلۃ وکل 
to‏ الضرب من الا حجار at‏ حظی من الثمی سوی الجزع غللبقرانی منە 
WIS Read‏ ما یتفف and‏ صورة حیوان او شکل aE‏ وقد ha‏ الناس 
العقیف حنی لا یستنہل فی فصوص GALT patted‏ العامۃ دون Dold‏ 
واللازورد مستیل بسبب الصبغ والنقش الکایی من انواعه الخامس 
اللولو لیس اللولو من عذہ Lily UE‏ 99 عظم حیوان وغیر متشابہ الاجواء 
وقد ime ail‏ بالیاقوت Spe GEL LS‏ بہ حسنہ lea adie,‏ فاجتمع 
اجتماعھما“ Lett‏ وما اختلف he‏ ۔نی من الاشیاء المقدمۃ اختلاف المیاہ 
(SUL xe Lt‏ والزیادات والنقصانان AT‏ وقعت ہین الصغار منھا والکبار 


4, Cornelian, Onyx, Lapis Lazuli, Crystal, and Glass (this last —al- 
though it is not the product of a mine, but, on the contrary, kindred to 
stones, or sand, or alkali— because it resembles crystal, for which reason 
we have submitted it to comparison), and precious stones similar to 
these, such as Malachite, Turquoise, Amethyst, and the like. The mala- 
chite [itself], on account of the rarity of its occurrence, from there being 
no mine of it now known, has Leen unobtainable ; ہمہ‎ too, the turquoise, 
which, besides, always has within it a mingling of foreign matter. This 
whole class of stones is not highly prized; excepting the onyx, for a 
certain value is attached to specimens of this mincral marked with 
ox-hoof circles,15 and likewise to those in which there happens to be 
ge tae the form of an animal, or some strange shape. Men have 

en long tired of the cornelian, so that it has ceased to be used as a 
stone for seal-rings, even for the hands of common people, to say 
nothing of the great. The lapis Jazuli is employed on account of the 
tinting and variegation of its several specics. 

5. The Fine Pearl. The pearl is not a stone at all, but only the bone 
of an animal, and not homogeneous in its parts. Yet I associate it with 
the hyacinth for its beauty, as I join therewith the emerald both for its 
beauty and its rarity. It therefore comes in here with as good reason 
as*they do. Lesides, there is no such difference of opinion respecting 
the minerals which have been mentioned, as exists in regard to the 
water-equivalents obtained in the case of pearls; nor have the acces- 
sions or losses, as between small and large ones, been recorded —a point 
on which there is great diversity. What I shall state, as to the pearl, 
applies to those which are large, full, and rounded. 
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غیر مضبوط وشدید التبابن sot,‏ ساذکر ate‏ فائه لکبارغا cpt‏ 
اللدحجۃ السادس Guat‏ عذا ایضا بنات وان استدعجم sesh‏ الیھو 
والسرطان aly Ms set‏ نوع Gout‏ اغلظ من الاحمر ومثقوب کلہ AS‏ 
As‏ اعتبہ لقلۃ استعبال الناس slat‏ علی آئی سمعت علی ان لاحم اذا 
قلع کان Goat‏ ٹر بعحمر بعد ذلک ہملاقاۃ الھواء ایاہ وق ضمنا فذا 


الجدول 
جدول وزن میاہ ا جواھر علی ای وزن کل ما مثقال عوایبة 
اماء ipl‏ 0 

الرائژن الا نے :امس 44 
الیاقوت الاحمر ۳۴ 
البدخشانے wt‏ ء۹۷ 
ave Sap‏ 
الازورن ہی شی Lele]‏ واتنان وتسعون| ۸۹۲ 
vf save gt‏ 
العقیف ۹۳۹ 
Smut‏ 


۹۹ 
14. 





gst‏ والبلور 
الوجاے الفرعوغ |اربعون Leb]‏ الاشی semi]‏ واربعة وستون| 1۹9۴ 


6. Coral. This is a plant, though petrified, like the Jews’ stone?® and 
the sea-crab.17 There is a white species of it, coarser than the red, per- 
forated throughout, and divided; which I have not compared, because 
men use it but little, and also because I have heard ا‎ as if the red 
were white when torn off, and became red by exposure to the air. 

We have put together the following table. 

9 
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الفصل الثانی'؛‎ 
ا <ح جم‎ Klatt! فی دسب الاوزان للجواھر‎ 
یہل‎ gall فی‎ Lah وحسب ما تقذم من استضراے الاوزان ال لتساویۃ‎ 
ان جّذ کل واحد منھا مساوبة‎ le asst فی لواھر المنتساوینة‎ alte 
القاصد طربقە الی ای‎ ate حننی بسك‎ LT مثقال من الیاقوت‎ she! 
So AB خواص الاعدان الاربعذ المنناسبۃ ہما فی عذا‎ al مقدار فرض‎ 


Table of Weights of the Water-equivalents of Precious Stones, 
supposing all the Weights in Air to be a Hundred Mithkdls. 


Names of Precious |Weights of Water-equiv-| Water-equivalents re- |Tassdjs in 
Stones. alents duced to Tassdjs. |Numerals. 
Mithkals, Damks. Tasstjs 


Celestial Hyacinth.) 25 1 2 |Six hundred and six. | 606 


Red Hyacinth. 26 0 | O سو‎ and | 604 

[Ruby] of Badakh-| ا 9 5 سس‎ Six (+0717618230 80۳- gy 
shan. seh 9007 
Eight hundred an 

872 وس اہ او 36 Emerald.‏ 

Lapis Lazuli. 87 1 0 i 0.00." and] g99 

Fine Pearl. 38 3 0 کت‎ a and! 904 

Cornelian. s9 0 | «(CO eae. ed and! 936 
Nine hundred and 

939 وس إا 8 | 60« 39 Coral.‏ 

Onyx and Crystal.; 40 0 0 i gene hundred and) وو‎ 

| ae 
Pharaoh's اد 40 ححسه‎ 0 |{ Nine سس‎ and! 04 


Szorion SEoonp. 
Relations between Weights of Precious Stones alike in Volume. 


By way of correspondence with the computation already given of the 
weights of equal masses of metals, a similar estimate is [here] furnished 
relative to precious stones of like volume, supposing that each mass is 
equal in volume to a hundred mithk&ls of the collyrium-like hyacinth ; 
in order that one who would ascertain any proportion [of weight] re- 
quired کک‎ be enabled to do so, through the properties of four mutu- 
ally related numbers. 
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مہ مم او ا ہیں سد لی 
الیاقوت Blah igs Lett‏ لاشی االغان bts: bless t‏ 
الباقوت الاحمو | الغان _ واح۸اے مم 
الفارن وماۂ واحد | وں رم 
رس کت وثمانیڈ ,44 
لت orks‏ 
المازورد cores Call‏ ,596 ۳۰ 
سوک الف وخمسماہ واربعۃ hove‏ 
-. لف slam‏ وارعۃ ۴ 
- اف Lemay‏ ھا ۹ 
| ا 
52h‏ ¢ والبلور وخمسة عشیر ۵٥‏ 
الوجاج الفوعوق الف ۱۰۰۹١ amis thomacms‏ 





Table of Weights of Precious Stones alike in Volume. 


Weights, when the Vol- 


Names of Fre-jume is equal to a Hundred F , Tassij 

cious ‘itunes. Mithkale of the Collyrium- Reduction to Tasstjs. N اس‎ 
like Hyacinth. 
Mithkals, |DAniks.| Tasstijs. 

Celestial و ئن‎ Two thousand four hun- 

Hyacinth. 0 0 ٠ ا‎ dred. 00 

Red Two thousand three hun- 

Raby of B 87 0 ١ dred and thirty-one. 2 
ما‎ ]۱٢ Ba- Two thousand one hun- 
(دفطماطوة‎ ut 7 : dred and seventy-one. 1 

One thousand six hundred 

Emerald. | 69 | 8 | 0 |}> nixty-eight, 1668 

LapisLazuli| 67 | 5 | ای‎ ae six hundred} 4959 


QOL abl‏ توق واج 
فی نسب الاوزان Ba Nodal‏ 

رجعنا آلی ا ماء والمیزان العدل وقصدنا ate‏ معرفۃ المقدار gH‏ یتفاضل 
a‏ وزن کل واحد می RALLY ot‏ فی الماء والھواء اذا انت HIN‏ 
Les | ll‏ الجوھر کی الماء سب فنرنە فیه بعد وزنہ فی الھواء ففی 
ws‏ الوزن عناء شدبد لمعرفۃ ا جواعر RUSS‏ وتیُزعا می Right)‏ وابو 
real‏ اعوض 85S pe‏ وبسھل تبتم مما ذکرہ فی الفصل الاول می a‏ 
الباب وھو ASL Lh‏ وزن ale‏ المذ کور لکل جوعر وننغصۂ ابدا می the‏ 

مثعال وزنە الھوانی فیبغی وزنە المانی LAGE‏ ذلک فی SP‏ ا جدول 

رر when the‏ دا 


Names of 270-۸٥ is equal to a Hundred ; : Tassijs in 
cious Stones. |MithkAls of the Collynum- Reduction to Tassijs. Numerals 
like Hyacinth 


Mithkéls |Daniks |Tassis. 


. Onethousand five hundred 
Fine Pearl. | 65 | 3 | و‎ a oie 1574 
صوناەددہ؟‎ 64 4 2 One thousand five hundred 1554 
and fifty-four. 
One thousand five hundred 
Coral. 4) 8} 1 و سس ا زا‎ 1549 
Onyx and One thousand five hundred 
Crystal. 0 : ٦ ۱ and fifteen. 9 
Pharaoh’s One thousand five hundred 
Glass, 62 7 : and nine. 1509 


Sxecrion Turmp. 
Relations of Air-weights to Water-weights. 


We resort again to water and the just balance, and propose thereby 
to ascertain the measure of the difference between the weight of any 
one of the several precious stones in water and its weight in ar. When 
the bowl containing the precious stone is once in the water, that is 
enough— you thus get its weight in water, after having weighed it in 
air. This 1s a great help to a knowledge of what are genuine precious 
stones, and to their being distinguished from those [artificially] colored. 
‘Abu-r-Raihan does not speak of this matter, but at the same time his 
statement given in the first section of. this chapter facilitates the settle- 
ment of it; that is to say, we may take the weight of its water-equivalent 

there] stated, for each precious stone, and subtract it constantly from 

e hundred mithkAls constituting its air-weight, and the remainder will 
be its water-weight. 

Now we have set down these water-weights in the following table. 


SN زادہ‎ Karlee متقال‎ LD lads جدول الاوزان‎ 


? 
tt ee : 
lat تجنیس الطسایم‎ | Kealall Lihat | انماء الجواھر‎ 
مثاقیل ادوانیف طسادم‎ 
wir PAD? "الف میں‎ ust اریعذف ای‎ ata 
i “1 الا ماجوف وسبعون‎ 
۹ سی الف و “ : ا وس‎ ug? aay) a>} الادوٹ‎ 
اوسعونە 00ے‎ > 
یہ ا عو او ورک یں تا اہ ا‎ 
۔‎ pres وسعون 8ػ‎ 
وحمسماہ‎ sa} w dads - 
So ae OE: cali 
ہ٠۸ :نا حمسۂ 5 7 لف وحمسما‎ ۱ ٥و‎ SU 
رٹ وسون ودماننۂ‎ 2) 
ifv4 ای _ و رنعماأہ وسدہ‎ ds اللولو احد‎ 
Caer" 
f4F داع‎ sh ae ee: en الععِبفک اج‎ 
2 Wows OE peat) 
۴|۱ سے واج ود‎ dol.) amar سون‎ Jom 
ءء. لئے‎ 7 
Lyra وا‎ sal © ' 
و‎ sae 2 ا مغ لا‎ 
Lass wk ہو‎ ol hal wih شرع‎ 
سم‎ Pann ماحمسہ لاسے واریعماہ‎ A یں‎ alt ارجا‎ 
لع عو رسسون ات ونیہون‎ C 7 
Table of Water-weghts toa Hundred Mithkals in Air, 
added by ‘al-Khézent. 
Names i ata Water weights Reduction to Tasstys Rawat 
Mithkals {Danks |Tassujs 
One thousand seven| 1794 
Celestial Hyacinth} 4 4 2 eae and ninety- 
our 
One thousand seven| 1776 
Red Hyacinth. "4 0 0 hundred and seven- 
ty-six. 
[Ruby] of Badakh-| 72 0 2 1 One thousand seven} ۵(۵ 
.5ء‎ ۱ hundred and thirty. 
One thousand five; 1528 
Emerald. 63 4 0 ۳ ae and twenty- 
oe ‘thousand five} 1508 
Lapis Lasuli. کے‎ uae ۱ hundred and eight. 
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الفصل الرابع 
فی الوصیۂ والاشارۃ الی اختلاف المیاہ 
ولیس الاعتماد de ole ot who de‏ الاجساد RIA‏ فان 
who‏ تواتی الطری BO‏ یستوی وضع اجزابھا وبغارقھا من الھواء ماعسی 
داخلھا غ البواطق والتراب؟ٴ ٹر لا علم لنا ما ق ضمی SLES‏ ان تشف 
conte‏ ما ورایھا فلا جخغی Quam‏ ما ى inks‏ حی ان الک قایٔم فی 
قلی فی خفۃ الیافوت الاحمر وتخلفە فی الوزن عی الاکھب فان اکھیە 
واصفرہ یکون pal‏ لا یشوہە شی من التراب“ او الھواء“ او غیرہ SKUs‏ 
احمرہ اعر وجودا فان اکثرہ یکون ذا نفاخات ‏ وسطۂ ملوعة الھواء وختلط 
[TABLE CONTINUED.)‏ 


one Water-weights, Reduction to Tasstjs. {Nena ly‏ 2 نہ 
Mithkéls,| Daniks.| Tassijs.‏ 
One thousand four} 1476‏ 
and seven-‏ سا 0 3 61 Fine Pearl.‏ 
ty-six.‏ 
One thousand four} 1464‏ 
hundred and sixty-‏ | 0 
four.‏ 
One thousand four| 1461‏ 
hundred and sixty-‏ } 1 
one.‏ 
thousand four| 1440‏ سس 0 
hundred and forty.‏ 
fn thousand four} 1486‏ 
0 


© 


Cornelian. 61 


Gr 


Coral. 60 


© 


Onyx and Crystal.} 60 


hundred and thirty- 


SIX. 


Pharaoh’s Glass. 59 5 


Szcrion Fourru. 
Instruction and Direction relative to Difference of Water-equivalents, 


There is not the same assurance to be obtained in regard to these 
precious stones as in regard to fusible bodies. For the latter bear 
to be beaten, until their parts lie even, which expels the air that may 
have got into them in crucibles, and separates them from earthy mat- 
ter. Moreover, we know not what is in the interior of stones, unless 
they are transparent, and can be seen through (for, in that case, what- 
ever is within them appears), so that doubt has arisen in my mind as to 
the lightness of the red hyacinth, and the difference in weight between 
it and the dusky species. For, both the dusky and the yellow bein 
very hard, no earthy matter, or air, or any thing else, mingles wi 
them; which is rarely the case in regpect to the red, inasmuch ss most 
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بالتاب لا جخلو Kt‏ عی الھواء والیاقوت الاحمر عند التقاطہ لا یکون 
بھڈا الاشرای S‏ اللون حتی تصفید النار SUL‏ عليه ومھما کان فیۃ Fly‏ 
رق وانتغۓ rie‏ الاحماء وشف لوھر لاخروے ولھذا ینقبونہ بالا لاس shan‏ 
کل نفاخ*٭وطین تطریقا للھواء ان کے من حیث لا یضر: ومنعا ایاا عن 
مکاضۃ السطم الئٰی بانعە بالعنف والشف ومتی ھ تخل تك البطون 
او ضاقت عی ان یدخھا الماء عند طرحنا لە ق BUI‏ کان ما یخرچ می 
ا ماء غیر خالص and‏ بل lend‏ بینم Ene‏ تلک الاعویۃ MAS, RUS‏ 
الومرق ails‏ اذا انکسر شعب hig) aad‏ او بدلھا من غیرہ exhale‏ ان یبقی 
علی من طالع ما ذکرناہ وعملنا با ماء ان لا یتشکئ فی pal‏ المیاہ bg all‏ 
gu‏ تغیر حالھا من جھۃ ا لمناقیع والمسایل وا لمنافع وبطرء علیھا من اختلاف 
طبایع الفصول الاربعۃ فیشبھھا Sle‏ الھواء فیھا لاتا  pata‏ جمیع ما 
اعنبرناہ الا ق بقعۃ واحدة ق > Kaila‏ خوارزم الموضوعۃ (he‏ مغیض نھر 


specimens of this species have bubbles within, full of air, or, being 
mixed with earthy matter, are not without air on that account. Nor is 
the red hyacinth so splendid in color when first. gathered, until fire, 
kindled upon it, has purified it; and, as it becomes ot whenever there 
is air in the gem, it swells and is puffed up, and bursts, in order to the 
escape [of the air]. People, therefore, bore into this gem, by means 
of the diamond, opposite to every bubble or particle of dirt, to make 
way for the air, that it may escape without injuring the gem, and to 
revent a violent and rupturing resistance to expansion. When such 
bongs are not made, or are too small to allow of water entering into 
them, on our immersing the gem in the [conical] instrument, the quan- 
tity of water displaced is not precisely in accordance with the volume 
of the gem, but, on the contrary, is as that and the penetrated air- 
bubbles together determine. In like manner, when the cmerald is 
broken, seams appear within, or, in their place, some foreign matter is 
found. Possibly, empty cavities always exist in this mineral. But its 
a ore any diminution of its price on that account. 
oever looks into our statements, and fixes his attention upon our 
employment of water, must be in no doubt as to well-known particulars 
concerning waters, which vary in their condition according to the reser- 
voirs or streams from which they come, and their uses, and are changed 
in their qualities by the four seasons, so that one finds in them a hike- 
neas to the state of the air in those several seasons, We have made all 
our comparisons in one single corner of the earth, namely, in Jurjan! 
[a city] of Khuwdrazm, situated where the river of Balkh becomes low, 
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بلس ومصبۂ علی حیرتہ ومایہ معروف لا خفی Wildy‏ فی ls)‏ فمنل 
hid‏ من السنۃ وسواء کان شریبا Lin gid gt‏ فلیس یضہٌنا ما pho‏ الیل علی 
Wie‏ واحد of aie‏ من ای رطوبۃ شیٰنا غیر ا ماء ہل لو Liles‏ بعضہ ي she‏ 
عطب وبعسۂ فی A plot cle‏ نغغل تعدیل SD‏ :بیٹھما BUS,‏ ما اردنا 
ان نصف 
الباب الثالث 
فی رص اشیاء سوی الفلزات وللواھر 

sry‏ الی المقدار co SUI‏ نطلبع لمی haw Usted‏ مثلع من بعص الفلرات 
اذا glo‏ الصایغ مثالا مہولا من الشمع pill,‏ والعلک والطین Bb‏ والمینا 


at its outlet upon the little sea of Khuwdrazm,* the water of which 
river is well known, of no doubtful quality; and [all our operations ' 
have been performed] early in the autumnal season of the year. The 
water may be such as men drink or such as beasts drink, not being 
fresh :+ either will answer our purpose, so long as we continue to make 
use of one and the same sort. Or we may use any liquid whatever, 
though differing from water in its constitution, under the same limita- 
tion. If, on the other hand, we operate sometimes with water which 
is fresh and sometimes with that which is brackish, we may not neglect 
to balance between the conditions of the two. 
This is what we wished to specify. 


en ne ee  تسے-ن‎ _ ہہ‎ ee eee 


* This is positive testimony that, already at the commencement of the twelfth 
century, the Oxus no longer emptied into the Caspian, but into the little sea of 
Khuwérazm, that is, into the Sea of Aral In order to contribute to a complete 
collection of those passages of oriental authors which relate to this interesting fact 
in the geographical history of our globe, I will cite a passage from Kazwini’s 'Ajd/ib 
'al-Makhlukat, referring to the same fact in the following century. In speaking of 
the Jaihan, this author says: حتی یصل خوارزم ولا‎ Batt من‎ de قر یم‎ 
ینعدرعن خوارزم‎ a الا حوارزم لانھا تستعل عنم‎ ag ینتفع شی من البلاد‎ 
e i$ خوارزم سینڈ‎ Use اح خوارزم بینھا‎ sod 27 3 وبپیبصب‎ “it [the 
Jaihtin] then passes by many cities, until ار‎ reaches Khuwdrazm, and no region 
except Khuwé4razm profits by it, because all others rise high out of its way ; shan 
wards it descends from Khuwdrazm and empties into a emall sea, called the sea 
of Khuwérazm, distant three days’ journey from Khuwdrazm.” See el-Cazwini’s 
Kosmographie, ed. Wustenfeld, 1° Th., 177.19 

+۶ The Zibydn, a commentary on the Kdmis, thus defines the two terms شوبب‎ 


والشروب GAS‏ لیس ad‏ عذوبھ ولایشربع الناس الا عند الضرورۃ وق تشریم 
“water called sharib is that which is not fresh, and is drunk by men just‏ البھار 


as it is; and that called sharith is water not fresh, which men do not drink except 
from necessity, but which is drunk by beasts.” 


1 
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والکھریا واعواٹ الاشجار by ell‏ ما اجٹ glia‏ القوالب وائمثل الی تصوغھا 

الصاغۃ او غیرعھم غ سایر ْوالم والمقترحات اڈبتناھا ومیاغھا“ ووزنھا ‏ 

جدولین فلیقس من ا جدول wale‏ ومی الماء مقدار الفلز الملطلوب “Ub,‏ 
btw!‏ جال ولکل واحد and‏ مقال وھو یشتمل علی فصلین 

ألفصل الاول 

فی معرفۂ اوزان آصول القوالب اذا کان وزن the‏ مثقال اخرے Mage‏ ا ماء 

shew‏ مشاقیلادوانیف|طسایم تجنیس الطسایمالراسب والطاق 

الطین (dls gwd!‏ ن 


بب E‏ ,۳۰۰۸ با 
ا مٰلے SLs!‏ مد -ٍ ب ۹۴ be‏ 
aa‏ اس ص Pid E S‏ پا 
a Um rind‏ ں ب tb ۳٣۳۰۸‏ 
}2 با قبی tb ۸۳۳ & é‏ 
اُلمینا کہ ب بِ ۲ ب 
alt‏ صو a Pry. ww  |‏ 


CuartTer Tutrp, 
Observation of Other Things than Metals and Precious Stones. 


We are [now] led to [consider] the proportionate weights of wax, 
pitch, resin, pure clay, enamel, amber, and woods of well known trees 
—being the materials of models and patterns formed by goldsmiths, or 
others practising their art—for the sake of any one who may wish to 

t an equivalent weight of some metal, after the goldsmith has pre- 
dated, by ie art, a pattern [of] known [material and سے‎ ; including 
also the proportionate weights of other substances necessarily or option- 
ally made use of. We have set down all these substances, with their 
water-cquivalents, and their weights [in equivalent volumes], in two 
tables. Let, then, the water-equivalent be measured by the [proper] 
table, and by that let the proportion of metal sought for be determined. 

Here may be diversity of opimion—to every one his own! 

This chapter has two sections. 

Secrion First. 
Knowledge of Weightsof the [ Water-equivalents of | Materials of Models, 
when the Weight obtained out of the Water is a Hundred Mithkals. 


Floating and 


Names. Mithkals,| Daniks.|Taesiye.| Reduction to Tassijs. Sinking. 20 
Clay of Siminjén. | 50 2 0 1208 8. 
Pure Salt. 45 8 2 1094 ا‎ 
Saline Earth. 90 1 0 2164 6ٔ 
Sandarach. 140 4 2 3378 fl. 
Amber. 118 0 0 2832 6 
Enamel. 25 2 2 610 8. 
Pitch. 96 1 2 2810 « 
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db Poff é » ا‎ re) الشمع‎ 
be ۳۴ é é lw العاے‎ 
© 
Y ۹۹۸ غ‎ Ww e ألصدی‎ 
a Pool é ed x peed 
a) ۰م‎ z رمص | غ‎ AY» 
األفصل التانی‎ 
الف ومایتان‎ Just st} تسع فبھا من‎ shi دزن ا مایعات من‎ Hb Ra فی‎ 
cjg! chowlt الماسہاء اللاوزان‎ 
FP إ|ائحمر‎ ٠٠ الماء الزلال‎ 
19a الٰسمسم‎ cy io. je si Ji 
۴ wast! ٥٠۸ des) 
۳٣۳۲ بب البفو‎ req pl ماء‎ 
۴) el) آبص‎ ۱۲۱١ | ماء البطیٔئ الپندی‎ 
۰۷ : االعسل‎ SY 4 i الماء‎ 
۲۴۰ Ducal} دام الانسان‎ ۲۳ call cle 
۳۲ SE ابول الناس‎ ۱۲۳۹ | itt ماء البطیخ‎ 
۳۰ الناس البارد‎ Sool ۷۳۷ pol خل‎ 
(TABLE CONTINUED ] 

Names. Muthkéls [Danks ‘Tssstys,| Reduction to Tasatis "gn 

Wax. 105 1 0 2524 fl, 
1,1 61 0 0 1464 8. ۴ 

Black Ebony. 88 8 0 2124 a 

Pearl-shell. 40 2 0 968 2 

Bakkam-wood. 106 2 0 2552 fi. 

Willow-wood. 248 0 3 5955 و‎ 


Sxcrion 800۴ 


Knowledge of Weights of Liquids in a Vessel which holds twelve hundred 
[of any measure] of Sweet Water. 


Names. Weights. Names. Weights. 
Sweet Water. 1200 {Wine. 1227 
Hot Water. 1150 \Oil of Sesame. 1098 
Ice. 1158 |Olive-oil. 1104 
Sea-water. 1249 |Cow’s Milk. 1832 
Water of Indian Melon, | 1219 |Hen’s Egg. 1242 
Salt Water. 1361 |Honey. 1687 
Water of Cucumber. 1221 |Blood of a Man in good health, 1240 
‘Water of Common Melon.| 1236 |Warm Human Urine. 1222 


Wine-vinegar. 1282 0 “ 1230 
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Seal St الباب‎ 

فی مقیاس اماء واعتبار ذرام مکسو من الماء والفلوات ومقدار ملاء الارض 
ذھبا وھو یشتمل علی ثلثۃ فصو 
الفصل الاول 
فی مقیاس lll‏ لحصیل نسب الاتقال لتقدیر ا مساحۃ 
ام ابو Ley‏ بہل مکعب ‏ حاس علی غایۃ ما امکی من الصحکۂ وثقبہ 
فی is aay‏ زاویتین le aie‏ التقابل لیکون احدھما لصب SLY‏ فی 
والاخو روج الھواء عنہ ووزنہ بالطیار فارغا خالیا تر cle‏ الانھار العذب 
ly‏ غزنة لو BLAM‏ واثنین وتسعین مثقالا وسدس وتمی clei‏ الی 
مساحۃ ضلع المکعب وعدل الی خیط فصّۃ خالصۃ قد بلغ pike‏ الی 
ان صار کل US‏ مثاقیل اربعنة عشر ذراءا می ذراعم الاتواب فی اسواتھا 
واستثنی من مقدار طول الضلع غلظ سطعی Cyl‏ ولوی dhe‏ ما بقی 
وکان ما army‏ من الملوی مأیتان وتسعۃ وخمسون خیطا واما الضلع فقد 
Cuaprer Fovurtu.‏ 


Device for Measuring Water, Comparison between a Cubic Cubit of Water 
and the same of the Metals, and Quantity of Gold sufficient to fill the 
Earth. In Three Sections. 


Sreorron First. 


Device for Measuring Water, in order to the Determination of Relations 
between Heavy Bodies, on Premises of Superficial Mensuration. 


‘Abu-r-Raihin ordered a cube of brass to be made, with as much 
exactness as possible, and that it should be bored on its face, at two 
opposite angles, with two holes, one for pouring water into it, and the 
other for the escape of air from it; and he weighed it in the flying 
balance, first empty and hollow, then filled with fresh river-water of the 
city of Ghaznah ; مم‎ 392 mithkals and 4 and 4 of a mithkal [proved 
to be the weight of that water which it would contain]. Wanting, now, 
to get the superficial measure of one [inner] side of the cube, he had 
recourse to a thread of pure silver, so finely drawn that to every three 
mithkéls [of its weight] there was a length of fourteen of the cloth-cubits 
used in clothing-bazaars. He trimmed off from the length of a side [of 
the cube] the thickness of two of its opposite surfaces, and wound the 
thread around the remainder; and what this would hold of the thread 
wound around it, was 259 diameters. Now, the [length of a] side of 
the cube a shortened] would go into a cubit four times, with a re- 
mainder which would go five times into that length, leaving a [second] 
remainder which was one-ninth of that length. The (length of a] side 
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de‏ الخراع اربع مرات وبقیت بقیة Marre‏ الضلع خمس مرات وبقیت 
wil! RSG Kae‏ تسع الصضلع فعلوم ان الضلع قد انقسم خمسۃ واربعین 
وان البقیۃ الاولی التی 2 فضل الذراع fe‏ الاربعۃ الاضلاع کانٹ من Spot‏ 
الضلع Raed‏ والاربعین تسعۃ“ والبقیۃ التانیة من الضلع من خمسۂ اضعاف 
البقیة الاول کانت خمسۂ آلٹھا تسع الضلع تُحصۃ ASU)‏ من شیوط ا مذکورة 
الف واثنان وثمابون وجزان من خمسۃ واربعین للواحد MS,‏ مضروب“ ق 
خمسۂ وأربیں مرن فبصیر خیوط خمس وأربععینں ذراعا راس ومکعب 
b>‏ الضلع ll‏ ھی ote Pol‏ ۹۹٣٣ا‏ وطسایم Wid ۹۴۱۰ sale‏ 
قلنا ان خبیوط الذراع ٣‏ موتثتلت yo bs‏ ثتوالٹ مکھھھا 
ilu 3 Layo S315 ۸۸۸۱۷‏ المٰکعب cobs}‏ وقسمھنا gull‏ 
Pato‏ وببقی ہن الطسایع ws, m8 oe Rae‏ وخمس Nd,‏ دزن پراں wt‏ 
مکعب الذراع Lastly‏ الکسر BLS Sy ad‏ وستین مرة GE‏ یکون 
of the cube oe shortened] was therefore understood to be divided‏ 
into forty-fifth parts, of which the first remainder, the excess of a cubit‏ 
above four times that length, made nine forty-fifths, and the second‏ 
remainder of that length, (of which the first remainder was onc-fifth,)‏ 
made five forty-fifths, which 1s the same as one-ninth of that length.‏ 
Consequently a cubit would take in 1082,% of the mentioned diameters‏ 
of the thread ; which being multiplied by 45, 48,692 is produced as the‏ 

{number of | diameters of the thread to forty-five cubits. 

The cube of the [number of] diameters in the [shortened length of a] 
side, namely, 259, is 17,373,979 ; and the weight of water of the same 
volume is 9415 tassijs. But we have said that the number of diame- 
ters of the thread to a cubit was [found to be] 1082. of which the 
cube is 273,650,180,698,467 [+603 ==216,000]. So then, if we multi- 
ply [this sum] by the [number of] tasshjs of [water contained within] 
the brazen cube, and divide the product by the third power of [the 
number of diameters of the thread held within the length of an inner 
side of] this cube, the quotient is the [weight in] tassiijs of a [cubic] cubit 
of water, namely, 686,535 and about 4 and + more. If we divide this 
weight by 24, the result is in mithk&ls, of which there are 28,605, with 
a remainder of 15 tasshjs and 4 and 4. That is the weight of a cubic 
enbit of water. The fractions in this sum are consolidated [by multiply- 
ing it] into 860; which gives [the weight of] three hundred: and sixty 


cubits cube [of water], amounting, in mithk&ls, to 10,298,033. 
ف_ ؛‎ what we wished to explain,?? 
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مکاعیب ۳٦۰‏ الذراع بعدد عذہ المة“ ومتاقیلھا ۱.۲۹۸۰۳۳ وذلک ما 
ردنا ہیانہ 
الفصل التانی 
فی معرفۃ cso) OAS‏ الذراع pu Kal‏ من کل فلز 
وعند Swarm‏ عذا الاصل یعودِ الی اصل آخر وھو تفاضل Le‏ بین الاثقال 
المتساویڈ Gal‏ مختلفۃ الاجناس بقوة النسب التی ہین الفلزات خ جم 
OS‏ ذکرنا 3 الباب الاول من wh‏ ا مقالۃ ai)‏ یصیر ما نسبۃ الاثقال ا متساوبۃ 
& الوزن می المیاہ معلوما وتکون نسبۂ وزن الماء HSU‏ الی وزن الماء 
الاکثر کنسبة وزن ذی اماء SIM‏ الی وزن ذی اماء الاقل فان نسبۃ 
التکافی لازم ہین اوزان الاتغال nay‏ انواع alone‏ اجسامھا وامتدادھا By‏ 
موضوعنذ SLID,‏ اصل ان ونغولِ اذا کان وزن مثافیل whe‏ مکعب الذراع 
۲۸۹۰٢ pa Kl‏ يیتبعھا er, Lead che Kad‏ وخمس وکان کل tla‏ 
واتنین وثمانین مثغالا Cpe Hoe‏ مابتین'“* وستین LP,‏ کانٹ امنء الذراع اللکس 
من ا ماء ماد وسبعذ وخمسین منا Kim‏ اساتیر ونصف وربع وخمس* ومعلوم 
ان قدر وزن الذراع الواحد الکسم من ای فلز کان عند وزن abe‏ کالفلر!“ 
Section SECOND.‏ 


Knowledge of Numbers for the Weights of the measured Cubit of all 
Metals. 


The principle last considered having been made out, we turn to an- 
other, which is a difference [in weight] between heavy bodies of like 
masses, but differing in kind, by virtue of relations subsisting between 
metals in respect to volumes. We have already stated, in the first chap- 
ter of this lecture, that whatever may be the relation between heavy 
bodies alike [in volume], as to [absolute] weight, is known from their 
water-equivalents; and that the relation of the weight of the lcss water- 
equivalent to the weight of the greater water-equivalent is as the relation 
of the weight of that body of which the greater quantity of water is the 
equivalent to the weight of that body of which the less quantity of water 
is the equivalent. Consequently there must be an inverse relation be- 
tween the السا‎ weights of heavy bodies and the dimensions in 
length, breadth, and height, of those water-equivalents put down. 

ow for a second principle. Since the weight of a volume of water 
equivalent to the cube of the measured cubit is 28,605 mithkals, together 
with 15 tasshjs and 4 and 4, and since 182 mithk&ls make a mann (one 
mann belie 27 at 260 dirhams), [a cube إ ۲ہ‎ the measured cubit of 
water weighs 157 manne, 6 ‘istars and 4 and tand 3. It is also known 
that the weight of the [cube of the] measured cubit of any metal what- 
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واول who‏ المقادیو مجھول ومضروب انیھا فی ٹالٹھا اعنی مضروب وزن ماء 

الذراع الواحد ق ۲۴۰۰ dy‏ بالطسایم 4۹۸۹۰۳۰؟ ad‏ قسم عذا! العدد 

علی کل واحل من میاہ QU‏ الفلزات خرجت cba‏ ذراع* ذلك الفلز ولیس 

bes‏ ان نضع بازاء کل فلو متافیل وزن الڈراع المکسر nie‏ بطمایجھا 

وکسور الطسایع وکم بکون من امناء وآساتیر* ‏ جدول وھو IAD‏ 
css! SAS‏ الذراع ا کسی من کل فلز 

slew‏ الفلرات مثافیل طسانہے clial LP, pnd”‏ آسانیر کسورغا 


التھعب ,۰۴۶۴۸۹ ىا اتسع ٣۳‏ لً Cab}‏ وخس 
eae tis st‏ ں ربع Urs} og [PIP‏ وىبلثت 
2ا سروف iP PPAR y‏ بب ws ilvv4 Gy)‏ 

, ۓ ابلت‎ [ital med cb] العضۃ ۹۰ ی‎ 
nb, نے خمس ۹|۱ َ2 نصف‎ PEvat4 ale sl} 


oc iP ey um] og [PPO pure)‏ ااخمس 


ever is to the weight of its equivalent of water as 2400 tassijs of that 
metal to the [weight in] tassijs of its water-equivalent, put down oppo- 
site to it in the table [above given]. The first of these proportionals 
being unknown, if the second 1s multiphed into the third—I mean, the 
weight of a volume of wate1 equivalent to [the cube of] one cubit, which 
is, in tasshijs, 686,535, being multiplied by 2400—and if this [product-] 
number is divided by the |weight of the] water-equivalent of each of 
those metals, the quotient 1s the weight in tasstijs of a [cubic] cubit of 
that metal. 

It will do no harm to put down, opposite to cach metal, the weight 
of {a cube of] the measured cubit thereof, in mithk4ls, tassfjs, and 
fractions of tasstijs, and the number of manns and ‘stars which that 
amounts to, in a table, as follows : 


Numbers for the Weights of the measured Cubit of all Metals.23 
Names of Metals.) Mithkéls | Tassdjs.| Fractions | Manns. | ‘Istars | Fractions. 


Gold. 544,869] 11 | 4 2993 | 31 | $42 
Mercury. 387,873 4 + 2131 6 4+4 
Lead. 323,837} 12 | 4 1779 | 14 

Silver. 294,650 10 $+ | 1618 38 t 
Copper. 247,846 | 8 4 1361 31 4+} 
Brass. 245,191 6 4 47 8 t 


Tron. 221,468} 1 | $+¢) 1216 | 33 
Tin. 209,309 | 14 | % 1150 


<۳“ 
obo 
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“This exhausts all the more interesting matter which admits of 
being extracted from the work now under analysis. In the sec- 
tion following the last translated, our author sets himself to calcu- 
late the quantity of gold which would compose a sphere equal to 
the globe of the earth. He prescribes to himself this task almost 
as a matter of religious obligation, in order to find the ransom 
which, according to the Kurdan, the infidels would offer to God 
in vain for the pardon of their sins; for he begins with citing 
the eighty-fifth verse of the third chapter of the Kuran, which 
reads: “truly there will not be accepted as ransom from those 
who were infidels and died infidels as much gold as would fill 
the earth ; for them there are severe pains; they shall have no 
defender.” We will not follow the author in his laborious calcu- 
lations, but will content ourselves with merely noting some of 
his results. He says that the cubit of the bazaar at Baghdad is 
twenty-four fingers long, each finger being of the thickness of 
six grains of barley placed side by side. ‘The mile contains four 
thousand cubits, and three miles make a farsang. The circum- 
ference of the earth is 20,400 miles, and its diameter is 64934? 
miles. Finally, the number of mithkals of gold capable of fill- 
ing the volume of the globe is, according to him: 

86,124,618,111,228,181,021,718,101,810. 

For the purpose of comparing these numbers with ours, I will 
observe that the radius of a sphere equal in volume to the 
spheroid of the earth is 6,370,284 metres; this would give us 
one mile = 1862.048 m., and one cubit = 490.512 millimetres: 
that is to say, if these measures admitted of a rigorous compari- 
son; but Laplace has very justly observed* that the errors of 
which the geodetical operations of the Arabs were susceptible 
do not allow us to determine the length of the measure which 
they made use of, for this advantage can only be the result of 
the precision of modern operations. I have endeavored to meas- 
ure the thickness of six grains of barley placed side by side, and 
in sixty trials I have obtained as maximum thickness 17.3 mm., 
as minimum 18 mm., the average of the sixty determinations 
being 15.81 mm.; which would give us for the length of the cubit 
367.44 mm., a result evidently inexact, by reason of the want of 
delicacy of the standard by which the valuation was made. We 
shall return to this subject later, and shall attempt to find a more 
probable result, such as will show which of the two values is 
nearer the truth. 

In the fifth and last chapter of our author’s third lecture, he 
takes up the problem of the chess-board, of which he supposes 
the squares to be filled with dirhams, each square containing 
twice the number in the preceding. Ie begins with finding the 


* Exposition du Systéme du Monde, p. 895, 6me édition, 1835. 
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total number of dirhams to be 18,446,744,078,709,551,615, ex- 
pressed by him in abywad signs thus; عاوامیطغر جرغددروددھا‎ 
Then he applies himself to find the dimensions of the treasury 
in which this treasure should be deposited, and finally cites the 
verses of the poet ’Ansarf, chief of the poets of the Sultin Mah- 
mid of Ghaznah, which fix the time in which one might spend 
nay sum at 200,000,000,000,000,000 years. The verses are as 
ollows : 


شاھا 19 سال We‏ اندرون بزی .. زان پس ھزار سال بناز ابدرون ببال 
سای غزار she‏ و ماق صد غزار روز*. روری زار ساعت و ساعت زار سال 

“O جو‎ live a thousand years in power; after that, flourish 
8 thousand years in pleasure: be each year a thousand months, 
and each month a hundred thousand days, each day a thousand 
hours, and each hour a thousand years.” 

Before giving a succinct description of the physical instru- 
ments described and mentioned in the Book of the Balance of 
Wisdom, I think it well to pause and review the results arrived 
at by the Arab physicists, and recorded by our author in the 
first part of his work. I will begin by attempting to give a 
little more precision than has been done hitherto to the units of 
measure, as the cubit and the mthkal. 

We have seen that the cubic cubit of water weighed by ‘Abu-r- 
Raihén at Ghaznah weighed 28,605.647 mithkdls. The eleva- 
tion of Ghaznah, according to Vigne, 1s 7000 English feet, or 
about 2184 metres, which would correspond to a medium baro- 
metric pressure of 582 millimetres. ‘'he temperature of the 
water made use of by ‘Abu-r-Raihin in this experiment is not 
known to us; but not only have we seen our author state in the 
clearest manner that he was aware that temperature had an in- 
fluence upon the density of hquids; we may also sce, upon com- 
paring the specific gravities of liquids obtained by the Arabs 
with those obtained by modern physicists, that their difference 
between the density of cold and of hot water was .041667, 
while, according to the experiments of Hallstrom (see Dove's 
Repert. d. Physik, i. 144-145), the difference between the densi- 
ties of water at 3°.9 and at 100° (Centigrade) is .04044, Wecan 
assume, then, with great probability, that a physicist so experi- 
enced as ‘Abu-r-Raihan would not have taken water at its maxi- 
mum summer-heat, but that he would have made his experiments 
either in the autumn, as our author advises, or in the spring. 
The temperature of the rivers in those regions in autumn has 
not, to my knowledge, been’ directly determined by any one, but 
the temperature of the Indus, at 24° N. lat., in February, 1838, 
was measured by Sir A. Burnes (see Burnes’ Cabool, p. 807), and 
was found to be, onan average, 64°2 Fahrenheit, which is 
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equivalent to 17°.89 Centigrade; and we may, as‘it seems to me, 
with sufficient probability, admit that the water used by ‘Abu-r- 
Raihan was of a temperature about 62° Fahrenheit, and that its 
density, according to Hallstrom, was .999019, considered in refer- 
ence to water at the zero Centigrade, and .998901, considered in 
reference to water at its maximum density. Now we know that 
a cubic metre of distilled water, at 4° C., weighed at Paris in a 
vacuum, weighs 1,000,000 grammes; if, then, we know the value 
of the mithkal in grammes, we shall be able to compare the 
metre and the cubit. 

According to the Kamfs, the mithkal is 1# dirhams, the 
dirham 6 daniks, the dinik 2 kiréts, the kiraét 2 tasstjs; our 
author, however, makes use of a much less complicated mithkal, 
which is composed of 24 tasstijs; if, then, these tassijs are the 
same as those of the Kamiis, his mithkdl 1s equivalent to the 
dirham of the latter. I shall not follow the methods pointed 
out by Oriental authors for determining the weight of the mith- 
kal, for they are all founded upon the weight of different grains, 
no notice whatever being taken of the hygrometric condition of 
such grains; but I shall pursue an independent method. I 
would remark, in advance, that almost nowhere, not even at 
Baghdad, has the Arab dominion of the first times of the Khaltffs 
left so profound traces as in the Caucasus, where, as in Daghistan, 
for instance, while no one speaks Arabic, correspondence is car- 
ried on exclusively in that language. Now I have made, by 
order of the Government, and conjointly with M. Moritz, Di- 
rector of the meteorological observatory at Tiflis, a comparison 
of the weights and measures used im the different provinces of 
Transcaucasia, and have found the value of the mithkaél in 
grammes to be as follows: 


In the district of Kutais, 4.776 grammes. 
ae Thelawi, 4.227 as Georgia. 
as Sighnakh, 4.226 ie 
٤ Nakhjiwan, 4590 « 
ae Ordubad, 4,499 2 
س‎ Shemakhi, 4.305 ae 
In the city of Shemakh, 4.704 = & 
- a (another), 4572 & 
66 66 46 4.621 دن‎ 
In the district of Baku, 4175 & “۶ Muslim” 
¢ ۴ ٤ 4660 * Provinces. 
٠ Karabagh, 4610 « 
3 Shek, 4496 « 
٠ “٢+ canton Eresh, 4.272 6 
٤ 6 (another),4.426 “٤ 
« «  Khajmasi, 4869 “ 
: ie جا‎ 
« erbend : ٤ : 
۱  Samur, ” 4792 ٠ § Daghistin 
Average of nineteen values, 4,527 grammes. 
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Hence it is stn that the particular values vary in either direc- 
tion from this average, to as much as +0.342 gr. and — 0.352 gr., 
and I accordingly believe that the value of the mithkél may be 
taken at 4.5 gr. without fear of any considerable error. 

Accepting, then, 44 grammes as the equivalent of a mithkél, 
we shall find that the weight of a cubit cube, 28,605.647 mith- 
kéls, is 128,725.41 grammes. In order to compare with this 
the weight of a cubic metre of water, it will be necessary to 
reduce the latter to the conditions of Ghaznah with respect to 
temperature, atmospheric pressure, and intensity of the force of 
gravity. Calling m? the weight of the cubic metre of water, and 
considering only the temperature of the water of ‘Abu-r-Raihan, 
we shall find m?= 998,901 gr., which would be the weight of a 
cubic metre of water in Paris at 16°.67 C. ina vacuum. Now, 
according to the experiments of M. Regnault, a litre of dry air in 
Paris, at zero of temperature, and under a barometric pressure of 
760 mm., weighs 1.293187 gr.; a metre, then, will weigh, under 
the same conditions, 1298.187 gr. The intensity of gravity at 
Paris, g, 18 9.80895 m.; and at Ghaznah, g’, 9.78951 m.; then a’, the 
weight of a cubic metre of dry air at Ghaznah, will equal 931.241 

.* As we have no means of ascertaining the hygrometric con- 
Sition of the atmosphere during the experiment of ‘/Abu-r-Raihan, 
we are compelled to treat it as if perfectly dry: by deducting, 
then, d’ from m?, we shall render this latter number in all respects 

3 

comparable with c?, and we shall have — =0.1291, and کت‎ 
= 0.505408: c, then, equals 505.408 mm., a value which dif- 
fers from that which we obtained by comparing the Arab meas- 
urement of a degree with our own, by 14.896 mm., that is to 
say, by about the average thickness of six grains of barley laid 
side by side; and I think we may assume, without danger of too 
great an error, c=500 mm. Notwithstanding the hypotheses 
which I have been compelled to introduce into this calculation 
in order to render it practicable, the result obtained by it seems 
to me preferable to that derived from a comparison of the dimen- 
sions of the earth, for here we can at least form an approximate 
idea of the amount of possible error, while in the other case we 
are deprived of all power of applying a test, by our ignorance 
respecting the degree of precision of the geodetic instruments of 
the Arabs.? 4 

This furnishes us the means of ascertaining the fineness of the 


* The accelerating force of gravity is here calculated by the formulas و او‎ 
)1- 0.002588 cos. 27) (3 -= , and r== 20,887,588 (1-+- 0.001644 cos. 27); where 


[۷ (8000-++-11¢ 
J==84°, and z=7000 Eng. ft.; and by the formula >4 oh sort) + Where 


t is the temperature in degrees of Centigrade. 


¢ 
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silver wire by which ‘Abu-r-Raihfén measured the side of his 
سے‎ or .000924c, or .462 mm. This ne plus ultra 


of the skill of the Arab jewellers will seem to us coarse enough, 
compared with the silver threads obtained by the ingenious pro- 
cess of Wollaston, of which the diameter is only .0008 mm., or 
ہو‎ Of an English inch. But it should not be forgotten that 
it is not long since .006 mm. was regarded as the limit of the 
ductility of gold thread, and that accordingly, considering the 
imperfect mechanical means which the Arabs had at their dispo- 
sal, a metallic wire of a thickness less than half a millimetre 
was in fact something remarkable. 

On examining the determinations by the Arabs of specific 
gravities, we see that oe had weighed, in all, fifty substances, 
of which nine were metals, ten precious stones, thirteen mate- 
rials of which models were made, and eighteen liquids. The 
smallness of the list ought not to surprise us, for most of the 
substances which figure in our modern lists of specific gravities 
were entirely unknown to the Arabs. What is much more sur- 
prising is the exactness of the results which they obtained; for 
the coarseness of their means of graduating their instruments, 
and the imperfection at that time of the art of glass-making, ren- 
dered incomparably more difficult then than now this kind of 
investigation, which, in spite of the immense progress of the 
mechanical arts, is still regarded as one of the most delicate 
operations in physical science. It is very remarkable that the 

uslim physicists, who had detected the influence of heat on 
the density of substances, did not notice its effect upon their vol- 
ume: at least, the dilatation of bodics by heat is nowhere men- 
tioned by our author; and this circumstance, together with their 
ignorance of the differences of atmospheric pressure, introduces 
a certain degree of vagueness into the values which they give 
for specific gravities. In comparing, as I have done in the fol- 
lowing table, our author's valuation of specific gravities with that 
obtained by modern science, I shall regard the former as having 
reference to water at the freezing point, and under a pressure of 
760 mm., both as not knowing what else to do, and as supported 
by these two considerations: first, that we have already noticed 
the slight difference between the densities given by our author for 
cold and hot water, and that which is true of water at the freez- 
ing and boiling points;* secondly, that our author, according to 
his own statement, made the greater part of his determinations 
at Jurjaniyah, which, in my opinion, is no other than the modern 
Kuna-Orghenj, a city situated about four he Se gore miles from 
the point where the Oxus empties into the Sea of Aral, where 
he was able to raise the temperature of water to 100° 0, and 


* See p. 80. 


cube, for w= 


which sonseqnentiy must be at the level of the sea. The mod- 
érn values of the specific gravities are given, for the most part, 
and when not otherwise noted, from Schubarth’s Sammiung 
physikalischer Tabellen سنا‎ 1849); a few are taken from 
the Annuaire du Bureau des Longitudes, Paris, for 38 (marked 
“Ann.”), from Schumacher’s Jahrbuch for 1840 (“S.”), from 
Brande’s Encyclopedia (‘‘Br.”), from Hallstrom, as cited above 
(“H.”), and from Gmelin’s Chemistry (“G.”). The substances 
are arranged in the same order as they have been given in our 


author’s tables, 
Substances, Specific Gravities: 
acc. to 'al-Khazini acc to modern authorities, 

Gold, 19.05 cast, 19.258-19.3 
Mercury, 13.56 13.557 
Lead, 11392 11.889-11.445 
Silver, 10.30 0+9 act 

statuary, . nn. 
Bronze, 882 | Comme, 6 7 
Copper, 8.66 cast, 8.667-8.726 | تن‎ a 
Brass, 8 57 8.448-8.605 
Tron, 7.74 forged, 7,0709 
Tin, 732 English cast, 7.291 
Celestial Hyacinth, 3.96 Oriental Sapphire, 4.83 
Red Hyacinth, 385  % Ruby, 3.99; 4.28 Ann.,S. 
Ruby of Badakhshan, 358 
Emerald, 2.75 2.678-2 775 
Lapis Lazuli, 2.69 2.055; 2.9 Ann. 
Fine Pearl, 2.60 2.684 | org 
Cornelian, 2 56 2 62 
Coral, 2.56 2.69 

Onyx, 2.628-2.817 


Onyx and Crystal, 200 Mountain-crystal, 2.686-2.88 


Pharaoh’s Glass, 2.49 | سان‎ Ait. oe و‎ ne 

Clay of Siminjan, 1.99 Clay, 1.068-2.63 

Pure Salt, 219 2.068-2.17 

Saline Earth, 1.11 

Sandarach, 71 1.05-1 09 

Amber, 85 1.065-1.085 

Enamel, 3.93 

Pitch, 1.04 white, 1.072 

Wax, 5 yellow, 965 

Ivory, 1.64 1.825-1.917 

Black Ebony, 1.13 ee: 7 118 
Shell of Mactra podoli- 

"2.647 ا UEeE‏ و ات ۱ 9,48 Pearl-shell,‏ 

Bakkam-wood, .94 Brazil-wood, 1. 

Willow-wood, 40 ‘ 

Sweet Water, 1. 1. 

Hot Water, .958 boiling, 9597 H. 

Ice, 965 .916-.9267 

Sea-water, 1.041 1.0286; 1.04 8. 





* At 179.5 0, according to M. Abich. 
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Substances, Specific Gravities : 4 
acc, to ‘al-Khazini. ace. to modern authorities, 


Water of Indian Melon, 1.016 


Salt Water, 1.134 saturated solution, 1.205 G. 
Water of Cucumber, 1.017 

Water of Common Melon, 1.030 

Wine-vinegar, 1.027 Vinegar, 1.013-1.080 Br. 
Wine, 1,022 various kinds, 992-1.038 
Oil of Sesame, 915 

Olive-oil, 920 .9176-.9192 
Cow’s Milk, 1.110 1.02-1.041 
Hen’s Egg, 1.085 1.09 
Honey, 1.406 1-450 
Blood of a Manin good health, 1.033 1.053 Br. 
Warm Human Unie, 1.018 i 1.011 
Cold 8 ٦ 1.025 , 


This table shows ‘us that the Arabs conceived much earlier 
than we the idea of drawing up tables of specific gravities, for 
the first European tables of this character are, according to 
Liber (Hist. Philos, des Progrés de la Physique, iv. 113-114), 
due to Brisson, who died in 1806. The first person in Kurope 
to occupy himself with determining the specific gravity of liquids 
was Athanasius Kircher, who lived 1602-1680: he attempted 
to attain his purpose by means of the laws of the refraction of 
light. After him, the same subject drew the attention of Galileo, 
Mersennes, Riccioli, the Academuicians of Florence, assembled as 
a learned body in 1657, and finally of the celebrated Boyle, born 
1627. The latter determined the specific gravity of mercury 
by two different methods: the first gave as its result 1324, or 
13.76, the other 1338, or 13.3857; both are less exact than the 
value found by the Arab physicists of the twelfth century. 


I will conclude this analysis by a brief description of the dif- 
ferent kinds of balance mentioned in this work; I shall cite the 
text itself but rarely, and only when it contains something 
worthy of special notice. 

Our author first describes a balance which he calls Balance of 
Archimedes, and professes to quote the details respecting its use 
word for word from Menelaus: b> b> jot blot حکایۃ‎ lds, 
without, however, giving the title of the latter's work. 

In order to ascertain the relation between the weight of gold 
and that of silver, Archimedes took, according to our author, 
two pieces of the two metals which were of equal weight in air, 
then immersed the scales in water, and produced an equihbrium 
between them by means of the movable weight: the distance of 
this weight from the centre of the beam gave him the number 
required. ‘To find the quantity of gold and of silver contained 
in an alloy of these two metals, he determined the specific gray- 
ity of the alloy, by weighing it first in air and then in water, 
and compared these two weights with the specific gravities of 
gold and of silver. 


36 ۱ N. “ہز‎ 


This is the figure of the Balance of Archimedes given in m: 
manuscript 5 
میزآن آرشمیلدس‎ By yo 
Figure of the Balance of Archimedes. 








a, PAS کفۃ‎ c. المنقفلۃ‎ b, الغصضصۃ‎ KAS 
Bowl for Gold. Movable Weight. Bowl for Silver. 
Another balance described by our author is that of Mu- 
hammad Bin Zakarfya of Rai. It is distinguished from that of 
Archimedes by the introduction of the needle, called by the 
Arabs اسان‎ ‘the tongue,” and by the substitution of a movable 
ed sca 


suspen le for the movable weight. The following is an 
exact copy of the figure representing it:?° 


W 


c, xxl الفضخ‎ nas 4. کفۃ الخعب وق المنقلۃ‎ 
Bow] for Silver, fixed. Bowl for Gold, movable, 
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A. note inserted in my manuscript between the two bowls, 
which I have copied and translated below, explains the mode of 
using this balance. 


اذا کان للرم ا مشکوك ad‏ فضۃ alld‏ فیعتدل کفتھا علی ا طرف الہود 
ومبدء Hoty Gla‏ کان Np al LPS‏ فنقرب من اللسان عند ب KLE‏ القہب 
Lily‏ اذا کان غڑجا فتقف عند ح ما ہین ا ب opp Say‏ نبسۃ ما فی من 
اآیذھب gl‏ ما aad‏ من Kross}‏ کنسیبۃ |> \£ is) a‏ اجزاء ارب bass‏ 
dad JAP‏ 

When the body in question is pure silver, the bowl containing it will 
be balanced at a, which is the catremity of the beam, and the place 
where the scale commences. When it is the purest gold, the bow! will 
come as near to the tongue as possible, at 6. When it is mixed, it will 
stop at 2, between a and 6; and the relation of the gold in the body 
to what it contains of silver will be as the relation of the parts [of the 


scale] ah to the parts ahb. Lit this, then, be kept in mind with regard 
to the matter. 


A third balance described by our author is that of ‘Abié- 
Hafs Umar Bin ‘Ibrahim ‘al-Khaiyémi. I do not copy the figure 
of it, because it is in every respect similar to the balance of 
Archimedes, excepting the movable weight. Its application is 
very simple. A piece of gold is weighed in air, and then in 
water; the same thing is done with a piece of silver; and a 
piece of metal about which one is doubtful whether it is pure 
gold, or silver, or contains both metals at once, is also tried; 
and the comparison of specific gravities thus obtained serves to 
settle the question. 

Finally, in the fifth lecture, he gives a very minute description 
of the balance of wisdom, according to ‘Abu-Hatim ‘al-Muzaffar 
Bin ‘Ismail of ‘Isfazir. He begins by remarking that, the bal- 
ance being an instrument for precision, like astronomical instru- 
ments, such as the astrolabe and the ز21‎ ‘as-safi/ih,?7 its whole 
workmanship should be carefully attended to. He next de- 
scribes the beam, بالہود‎ the front-piece, العبصۃ‎ the two cheeks, 
رالغیارارم“‎ between which the tongue moves, and the tongue itself, 
.اللسان‎ As regards the beam, he advises that it be as long as 
it may, “because length influences the sensibility of the instru- 
ment;” and indicates a length of four bazaar-cubits, or two 
metres, as sufficient. He gives to his beam the form of a paral- 
lelopiped, and marks upon its length a division into parts, two 
of which must be equivalent to its breadth. It must be of iron 
or bronze. The tongue has the form of a two-edged blade, one 
cubit in length; but he observes, as in regard to the beam, 
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that the longer it is the more sensitive will be the instrument. 
He directs to fasten it to the beam by two screws, after having 
carefully determined the centre of gravity of the beam, by 
placing it, experimentally, across the edge of a knife; and to 
fit it with nicety, so that the centre of gravity may be as little 
displaced as possible. We do not stop to give the description 
of the tongue and its frame, and limit ourselves to copying 
exactly the accompanying figure, which represents these parts 
of the balance :? ® 


a. Kas الع‎ 


Front-picce. 


۸. المععی‎ 
Bending-place. 





After this, our author exhibits the general principles which 
concern the suspension of the beam of the balance. T'he passage 
deserves to be transcribed and Itterally translated, as 1s done 
below. 


العصل الرابع 
فی العلم الکلی Gilat‏ فی احکام الْحور وا متغب وا منقل 
اذا Onell‏ اسعلوانی الشکل سانجا ye‏ اللسان ذال حور ىغع RAE‏ من 
ثلاث وجوں احدٹھا ممحور الاعندال وھو ان نکون علی مرکز ARS‏ فی 
وسطھ لفیغی ٹاہما ale de‏ فیکون الہود سلس المدار مطواعا للوزن ان 
یقف حیث legs‏ ق دورانە ولا بواری CHES‏ طبعا لان السھم ارح من 
فا سو تی سر ہسوسو چپو سے فقوت شی بت 
([Lect. 5, Chap. 2.]‏ حعحدہہ7 عق 


Scientific Principles of a General Nature, universally applicable, relative 
to Determination of the Axis, the Place of Perforation ] for it], and 
the Pownt of [its] Support [to the Beam]. 


The beam being columnar in shape, detached from the tongue, there 
are three varieties of axis: 1, the axis of equipoise, at the centre of gravity 
of the beam, exactly in the middle of it, and perpendicular to its length ; 
so that the beam readily gyrates in obedience to equiponderance [in its 
two equal arms], stopping, in its going round, wherever that [moving 
force] ceases to act, and not becoming, of itself, parallel with the horizon ؛‎ 
because a right line drawn from the centre of the world to its centre of 
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والثانی “حور الانقلاب وھو ان یقع Lead‏ ہیں مرکزی العاہ وثقل الہود 538 
اذا Sm‏ انقلب معکوسا بالطبع لان السھم لارج من مرکر العالر یقسمہ 
ہقعمین ختلفین وا ایل ارجم فینقلب aed‏ والثالت محور ABN‏ 
وھو ان یقع ا حور فو مرکز ثقلہ اذا dS‏ یقسمہ السھم oD‏ من مرکز 
العائ الی مرکر Maile‏ بقسمین ختلفین وبکون الشایل منہ ارجع obs‏ 
rs‏ جے وبوجع فیقف oy CaS} stole de‏ السھم غفاعنا یقسمۃ بنصفین 


Uw § a‏ 6 ب 
Pie‏ 

ام ۸ اہ ٤ئ0‏ 
al‏ 

GJ e| a od 
کی‎ |7 


gravity cuts it into like halves wherever it stops; 2, the axis of reversion, 
between the centre of the world and the centre of gravity of the beam, so 
that, when the beam is put in motion, it turns, of itself, upside down, be- 
cause × right line drawn from the centre of the world [through the axis, 
when the centre of gravity is thrown out of that line] divides it into two 
parts differing one from the other, of which the one going downward pre- 

onderates, and the beam is consequently reversed ; 3, the axis of [paral- 
elism by] necessary consequence, Ane the centre of gravity of the beam, 
so that, when the beam is put in motion, a right line drawn from the 
centre of the world to its centre of suspension divides it into two parts 
differing one fsom the other, of which the one going upward exceeds 
in mass, and consequently preponderates and returns, and so the beam 
stops in a horizontal position; because, in this case, a right line [drawn 
from the centre of the world to the point of suspension] divides it 
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منساوبین فیلرم ا موازاۃ LU‏ یکی الہود السائے Se)‏ ومن ینصفہ طولا 
وسع ینصفۃ عرضا ونقطۃ ٭ ملتقی pled‏ مزکز MS‏ الہود فاذ! جعلناہ 
ضورا مدلواعا یقف حیت پھمل cy)‏ س3× کا السھم oe ol‏ من S‏ 
مرکز العالمے الی مرکز الثقل pros‏ سط اب ےد بقسین متساوین 
بشرے بطول کہ فلا اذا مال ألىی جھغ واذا جعانا cash‏ ۹ عن م رکز 
الشایل اعظم ead‏ وبرجع فیلزم موازاہ* GEST‏ واذا جعلنا 2 Sins‏ 
py cy‏ التغل ومال الی جهۃ فیکونں المایل cp a>)‏ الٰسھم یقسم 
on I‏ یقسمین متلفین والنشلۃ المایلۃ تدون my!‏ فینغقلب من فوقی 
الی LAS, east‏ ھو حم الساذے Lely ate‏ اذا انضم الی ثغلہ تغل اللسان 
alan 3 ale pall‏ فانہ چختلی مر wads She eye RSS‏ مرکر تغل 


into two like halves, and parallelism with the horizon is a necessary 
consequence. 

Let abjd2® be a detached beam, let the line mn divide it into halves, 
lengthwise, and the line s’a halve it across, and let h,\the point where 
the two lines meet, be the centre of gravity of the beam. When, there- 
fore, we set the beain on an axis [at that point], so that it obeys [the 
equal weights of its two arms], it stops wherever it is left to itself’; 
because the right line sh/, drawn from &, the centre of the world, to h, 
the centre of gravity, divides the plane abjd into like halves, according 
to an explanation which it would take long to state. This equal divis- 
jon occurs, however the beam may incline. When we set [the beam 
on an axis at 7,] above h, away from the centre of gravity, then the line 
krs [drawn from the centre of the world to the point of suspension] 
divides the plane into two parts dittcring one from the other, of which 
the one going upward has the greater bulk, so that it preponderates 
and returns, and parallelism with the horizon is a necessary consequence, 
When we set the beam on an axis at /, below h, away from the centre 
of gravity, and the beam leans, then that part of it which goes down- 
ward preponderates; because the rigl.t line [drawn from the centre of 
the world to the point of suspension] divides abjd into two parts differ- 
ing one from the other, and the mass5° going downward preponderates, 
so that the beam turns itself upside down. 

So much for the beam when detached from thie tongue. 

In case of the combination of its own gravity with the gravity of the 
tongue, placed at right angles to it, in the middle of it, the common cen- 
tre of gravity differs from that of the detached beam, 4nd must neces- 
sarily be another point; and that other point corresponds to the centre 
of equipoise in the detached beam, so that, when the beam is set upon 
an axis [at that point], it stops wherever it is left to itself, 
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آخر وذلاك الآخر ae‏ حکم مرکز الاعتدال ق السانے فانه اذا جعل سحور! 





واذا جعل حور یکون محور JET‏ فکل BLE‏ فرضت فو ل فھو 
حور الالنوام لان السھم ار الیھا یقسم السطع بقسمین والشایل 


The tongue may be made fast above [the beam], in the direction of 
s, the point 7 becoming the common centre of gravity; and an axis at 
this point is the axis of equipoise. So that the axis of [parallelism by] 
necessary consequence is at any point fixed upon above /, because a 


9 ×۳ Khanikoff. 


یکون ارجم فیرجع ویقف le‏ موازاۃ الافف وکل Bi‏ فرضت تحت J‏ 
فھو ور الانقلاب فاذا مال یکون القسم ! مایل منە اعظم فیمیل آلی ان 
ینقلب معکوسا واذ! od‏ اللسان تحت العمودِ حوع فیکون مرکز ثقاہ 
نقطلۂ ص فھو “حور الاعتدال فاذا > cats‏ حیث oes‏ فاذا جعل ا حور 
فویں ص and‏ حور الالتزام فرجع الشابل Lary‏ على حاذاۃ الافٹھواذ! 
جعل حت Yo‏ فیصیرم محور GMA‏ ولانه الاخنلاف pbs‏ من age‏ آ من 
جھنذ کوثە سائجا ومرکبا مع اللسان مستوبا ومعلوپا ب وىغع من KE‏ 
گٹجور علی مرکز نعلہ او فویہ او ASS‏ ح etry‏ من موصع معلاق RUSS‏ 
aie‏ علی اذاہ ٹور او موہ او ana ahd Ae‏ وعشرون؟' وموعا وما بلزم 
Wi‏ وضع Leia‏ وفں انبننا why)‏ الوموعاں SorAL‏ 


right line drawn to that [higher point, from the centre of the world] 
divides the plane [a5)d] into two parts, of which the one going upward 
preponderates, so that it returns, and پچ‎ in a horizontal position ; 
and [an axis| at any point fixed upon beR#wy/ is the axis of reversion, 
so that, when the beam inclines, that pan? of it which goes down- 
ward has the greater bulk, and consequently ips until it turns upside 
down. ۱ 

Should the tongue be made fast below the beam, in the direction 
of ’a, and so the common centre of gravity become the point s, then 
۶+ axis at this point] is the axis of equipoise, and, therefore, when 

e beam is put in motion, it stops wherever it is left to itself. But, 
when the axis is put above s, it becomes the axis of [parallelism by 
necessary consequence, so that the part [of the beam] whic goes upwar 
returns, and stops in a horizontal position. When the axis is put below 
8, it becomes the axis of reversion. 

Inasmuch as there is change ۶ the adjustment of the balance] in 
several ways: 1, in 1espect to the beam’s being either detached or joined 
to the tongue—|[the tongue] standing up or reversed [according as it is 
made fast above or below the beam]; 2, 7> respect to the [position of the 
axis [in each of the cases supposed with reference to the connection 7 
the beam] either at, or above, or below, the centre of gravity: 3, in 
respect to the place on the beam of the means of suspension of the two 
bowls, either even with, or above, or bélow, the axis — twenty-seven 
incidents (constituting changes of org are made out, together 
with a result [as regards the action of the balance] dependent upon 
each particular adjustment, and we have drawn up for سا‎ incidents 
the following table: 
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Table of Variety of Incident pertaining to the Balance,31 
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The author farther describes the bowls of the balance, five 
in number. He advises to make them of very thin plates of 
bronze, and to give to threc of them the form of hemispheres, 
measuring thirty divisions of the scale of the beam in diameter. 
The bow! destined to be plunged into water was finished at the 
bottom with a cone, in order that it might more easily overcome 
the resistance of the fluid during the immersion. The remaining 
bow] was spherical in shape. I here give the passage describing 
this last bowl, remarking only that it will be found not to corre- 
کت‎ altogether with the figure d in the representation of all 
the bowls together, presently to be introduced, although evi- 
dently referring to that one.*? 


Lops,‏ من Cull‏ بقدر خمسۃ اجزاء Loge‏ مو العطب ا وسط لدبۃ 
rst‏ ط نل Sy‏ ےم ۵ وبکون البعد بین الغطب oA‏ وہ ونفطلۃ 
Gy‏ خمسۃ اجزاء وین ہ ونقطۃ م عشہہ اجزاء ویسمی جانب ITB‏ الداخل 
وجانب Oe‏ ار de‏ ان یکون البفی ہیں ot‏ خمسذۃ عشر جزء 
من ا لمعیار تم DSS‏ صفعۃ علی جم الفنجانۃ KO‏ وندیر Bolo Lyle‏ 
quit‏ فرجا وھو خمسۃ phe‏ جزء من امُْعبر ونخف منھا ما ورآءھا تر 
galt‏ کسی کتھشی ران کل مس ھا یدع Kom‏ 
Guile‏ سادا تیر اك انت 


Then we take a fourth clepsydra, [turning] on an axis A, of which the 
diameter measures thirty divisions [of the scale of the beam], as does that 
of the two air-bowls; and we cut it on the two sides [of the axis], meas- 
uring five divisions 2 and twice] in the direction of the axis, towards 
the centre of the bulye—of which cuts one is fxd and the other hm سم‎ 
leaving, between the axis ۸ aud the point n, a distance of five divisions, 
and, between ۸ and the point m, a distance of ten divisions, and calling 
¢2 the inner side, and h& the outer side; so that tho remainder [of the 
diameter of the clepsydra] between the two cuts measures fifteen divisions 
of the standard-measure. In the next place, we také a thin plate [of 
bronze], as large as the clepsydra, and mark upon it a circle opening with 
a certain spread, namely, of fifteen divisions of the standard-measure, and 
cut off from that [plate] all that is outside of that [marked circle]; after 
which we cut that [circle] into two unequal parts, bend each part, and 
weld it, separately, to one of the outer edges of the two sides; and we 
call this the winged bowl. 


Two of these bowls bore the name of “the aerial,” ,الھوابیة‎ 
aud were permanently attached to the beam, Another bowl, 


4 
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hemispherical in shape, might be moved along the right arm of 
the beam; it was called “the movable” bowl, النفلۃ‎ . The spher- 
ical bow], also, was moved along the right arm. The bowl in- 
tended to be plunged into water was made fast underneath the 
aerial bowl of the left arm, and bore the name of “ the aquatic” 
bowl, xa}. As to the spherical bowl, its name, sufficiently 
explained by its form, just now described, and given to it in the 
extract, was “the winged” bowl, .ا مجنعۂ‎ Our author adds 
that it was indispensable to have at least one movable bowl, 
in order to balance the two which were used when the body 


was plunged into the water.‏ 989و 
The following is a copy of our autbor’s drawing of these five‏ 


bowls grouped together: 


NZ 


7 
a. الاولی الیمی‎ Xabi! Wd. sy sf الجنحۃ‎ Kal tt Kalil 
First, Right-hand Bowl. Uwe 
Fourth, Winged Bow], cut on the 
b. اللعۃ الثائیۃ الیسری‎ two sides. 
Second, Left-hand Bowl. 7 الداخل الا:‎ ere 
یعال لھا ے‎ indy الع اتآ‎ Inner, Nearer Side. 
اللعە لامسۃ کفۃ المنعلة ے اکم‎ 
Third, Conical Bow], called the Fifth Bowl, which is the Movable 
Judge. Bowl. 


‘Having devoted a paragraph to describing the form which 


should be given to the rings of suspension for the bowla, all of 


which are shaped like m in the figure on the next page, the 


author at length presents a complete drawing of the balance of 


wisdom. This we here reproduce, with all the acoompanying 


ions; 3? 
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صور میزان KD‏ المعروف بالجامع 
Figure of the Balance of Wisdom, called the Comprehensive.‏ 
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above, on the left - above, on the right : 
Pigs pwd! الیصف‎ Left Half,  wlswoall .so3! mail! Right Half, 
for Substances. for Counterpoises. 
along the beam, on the left: along the beam, on the right : 
السعر اب الطاعرہ‎ Plain Round- ald! Ut السعد‎ Hidden’# Round- 
point Numbers. pomt Numbers. 


under the beam, on the nght > 
wit tho & sue pA) سے‎ The Specific Gravities are marked on 
this Side of the Beam. 
a, 3 dal} Means of Suspension. ff الطرفیۃ الھوانبہ‎ Air-bowl for the 


۸. 03,2)! Front-piece. End. 
اللسان ے‎ Tongue. g. الھوائنڈ الناننلا‎ xd La]! Second 
d,s العبار‎ Two Cheeks [of Air-bowl for the End. 

the Front-piece]. h, ا ماء الیالسلا‎ Xe Third [or] Wa- 
رہ‎ and under the beam on the left: ter-bowl. 
Cth rt واللسان”“ بعد‎ xvas all  ذلعبارلا‎ Asus Fourth [or] Wing- 
بعد المخسان گی‎ ah اذا الاحکام‎ ed Bowl. 


Fifth [or] Movable‏ امنقلد Kwald)‏ ار The Front-piece and the‏ موضعد 
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Beam], becausetheyarenotcon- &, السطل‎ Basin. 
nected until after Experiment /. النصف الشایل‎ de ےرہ‎ 

: J (4 رہ‎ -+ UJ و یرت‎ 
nection ا‎ of Con” ‘Pomegranate-counterpoise, whick 


Our author recapitulates, briefly, his description of the different 
parts of the balance of wisdom, and then proceeds to speak, in 
detail, of the mode of adjusting it. Nothing of what he says on 
this point deserves to be cited. I will only borrow from it the 
observation that the Arab physicists were accustomed to mark 
the specific gravitics of different bodies, on the right arm of the 
beam, by points of silver enchased at different places along the 
scale, where the movable bow! was to be put in order to coun- 
terbalance the loss of weight of different metals and pee 
stones when plunged into water. This accounts for the term 
tas, “round points,” applied to marks of specific gravity 
upon the beam of the balance; and similar usage in respect to 
all marks of weight upon the beam led to the more general ap- 
plication of this term. 

But, before proceeding to descnbe the application of this bal- 
ance to the examination of metals and precious stones, as to their 
purity—which will bring out all the workings of the instrument 
—TI think it incumbent upon me to transecnbe and translate the 
following passage, which 1s, without doubt, one of the most re- 
markable in the whole work : 


wd العصل‎ 

فی وصبۃ dad‏ 
at‏ الھوانبہ لا ختلیف WLS‏ طاعرا وان کان لا ade gh‏ بس اخنلاف 
الاعونۃ واما wd and roles} as)‏ تعاون باخنلاف میاہ البعاع والابار 
ا ملسننععات 2 اللطاذ واللثافۃ and UO es Ley‏ مں اخضلاف الععصول وا منافع؟* 
فبخنار من انمباہ AL, DAARA ARQ sla‏ معروی WW we‏ زدہع الهٰںذ ونعلم 

Secrion س×حصصد:ڑ‎ ([Lect. 5, Chap. 4 ] 
Instruction relative to the Application, 


Air-weight does not apparently vary, although there is actual varia- 
tion, owing to difference of atmospheres. 

As regards its water-weight, a body visibly changes, according to the 
difference between waters of [different] regions, wells, and reservoira, in 
respect to rarity and density, together with the incidental difference due to 
the variety of seasons and uses. So then, the water of some determined 

ion and known city is selected, and we observe upon the water- 
weight of the body, noting exactly what it is, relatively to the weight of 
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ما خص منھا لن alt‏ مثقال وننسب البل sl‏ وحفظء وقت لُٰاجۂ الیھا 
ol‏ شاء الله تعالی جب ان یل ق الشتاء باماء الفاتر دون البارد Fhe‏ 
لخثورتھ ومعاوقنہ التقل فیخرے زنتھ المایٔیۃ Jit‏ ما یوجد ق الصیف 
shell whgle‏ ایضا یرسب فنجانۃ aad Uff‏ اذا کان ا ماء صادی البود بطید 
واذا کان حارا مسرعا وفیما بینھما لا ترسب PLS‏ اذا کان فاترا ولهذا اثر 
بی فی الشتاء والصیف فلحفظ AP‏ الاشیاء وابو Prem, bist‏ رصد 


at, ola‏ بزنتھا Sle pe Rell‏ خوارزم فی اوایل فصل ریف 
slaty‏ معتدلۃ ont‏ واثہتھا فی رسالۃ الم کورہ 


one hundred mithkals; and we refer [all] operations to that [result, as 
a standard], and keep it in mind against the time when we are called 
upon to perform them, if the Supreme God so wills. 

In winter, one must operate with tepid, not very cold, water, on 
account of the inspissation and opposition to gravity of the latter, in 
consequence of which the water-weight of the body [weighed in it] 
comes out less than it is found to be in summer. ‘This is the reason 
why the water-bow! settles down when the water has just the right 
degree of coldness, and is in slow motion, while, in case it is hot and 
moving quickly, or of a lower temperature, yet waimer than it should 
be, the bow! does not settle down as when the water is tepid. The 
temperature of water is plainly indicated, both in winter and summer ; 
let these particulars, therefore, be kept in mind. 

‘Abu-r-Raihan—to whom may God be merciful !—made his observa- 
tions on the water-weight of metals and precious stones in Jurjdniyah [a 
city} of Khuwaérazm, early in autumn, and with waters of middling cold- 
ness, and set them down in his treatise already spoken of. 


This passage puts it beyond doubt that the Muslim natural 
philosophers of ۰۶ twelfth century knew the air to have weight, 
though they were without the means of measuring it. The 
sentence italicized would lead qne to believe that they had some 
means of measuring the temperature of water; and, not to resort 
to the supposition that they possessed any thermometrical in- 
strument, even of the sort used by Otto Guericke, which was 
a balance, I think that they simply used the areometer for that 
purpose; and that this instrument was the means of their 
recognizing that the density of watcr is greater exactly in the ratio 
of its increase in coldness, 

As a last citation of the words of the author whose work we 
have been analyzing, I shall transcribe and translate the passage 
in which he exhibits the application of the balance of wisdom to 
the examination of metals and precious stones, with regard to 
their purity. It is as follows: ۱ 


ز۷ ۸ھ 7ر 1046 
الباب الرابع 
فی العمل ہالمیزان لامع 
Sly‏ قد فرغنا من let!‏ ا میزان واتبات ا مراکز عليه فقد“ لا ان خوضی 
فی الیل بە وامتحان خالص الفلزات Stoll‏ من REE‏ الم رکز بالمنقلتین 
باون سعی وافرب وفت من مقلطھ واشباعە وملونە مفردا ومثتی دون 
مثلت bey‏ ورآنه رکبنا کعی المیزان الھوائیٔنین والالَیة UNS‏ تم نرکب 


weal!‏ علی مرکز Pel‏ المعطلی ونعدل الرمانۃ والمعیار حتی استوی 

لسائه عذ! اذا کان لامحان للمعردات واما اذا کان لامعان للمخخلط من 

جوغربین او ا ملوںن الموغوم رکبنا LagssS ys che pple}‏ ہم Sule sre‏ 

التعدیل LASS UF‏ فی الامحان 

الفطل الاول 
فی امتخان dol,‏ واحد مس المفردات بعد وصع المنعلة علی مرکز pel‏ 
وتعدنل الممران 
اڈا اردنا ذلکت وَزنا لگوھر وھو خو الیسار والسافیل خو الیمین ق ats‏ 


CuarteR ہ700‎ [Lect. 6.] 
Application of the Comprehensive Balance. 


Having finished eaperimenting with the balance, and fixing upon it 
the [points indicating] specific gravities, 1t only remains for us to go 
into the application ot it, and the trial of a [supposed] pure metal or 
precious stone, by means of the two movable bowls [that called “the 
movable” and “the winged” ], reference being had to specific gravity, 
with the least trouble and in the shortest tine, by way of distinguishing 
[such metal or precious stone] from 6ne which is alloyed, or from imita- 
tions, or from its like ود‎ color—the substance being either simple or 
binary, not trinal, nor yet more complex. 

We adjust the two air-bowls of the balance, put the water-bow] into 
the water, and then set the movable bow] at the [point indicating the] 
specific gravity of the given substance, and eqmlbrate by means of the 
pomegranate-counterpoise and the scale, until the tongue of the balance 
stands erect. Thus we proceed when the trial respects simple sub- 
stances, When the tral is in reference to a mixture of two substan- 
ees, or a fancy-likeness in color, we set the two movable bowls at the 
[oro points indicating the] specific gravities of the two substances, and 

ing the balance to an equilibrinm, with the utmost precision possible, 
and make the trial 
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جھاتہ وق جمیع اجزایه وان انفف and‏ ثاقب او تجویف جب ان عَتلیٰ ماء 
واجتھد الو ران ق US‏ ما ق سعنە من الاحتیاط & ایصال الماء الی جمیع 
اجزایە ا ان لا یبقی and‏ تاجویف او ثقب and‏ عواء پر یصل الیم الماء 
لان حکم LD‏ فی ا جوعر کاختلاطہ مع الاخف ake‏ تم نقلنا المثاقیل من 
xy tall‏ الی المنفلة الموضوعۃ le‏ موکرہ فان اعتدل المیزان واستوی 
وٹر پل الی جانب فھو ھو خالصا ان کان فلا او جوغر! Ly‏ وان مال 
J‏ جانب فلیس ھوھو ان کان Li‏ واما الفلز فلیس عو Leal‏ واما شابہ 
sae‏ ان کان الشول جانب المتافیل فاختلط با جہم الاخف وان کان جانب 
الفلز فبلاتضل aie‏ واما anid aad ands DIS!‏ وید ومعاناۃ جوف ذو عواء 
وشقویں of‏ ما اشبه ذلک من ایل فلجنتٹرز منہ ولیظھ: بالطری cob dal‏ 


Szxcrion ”مہہ‎ 


Trial of Single Simple Substances, after placing the Movable Bowl at 
the [Point indicating the] Specific Gravity of the Metal [or Precious 
Stone], and after the Poising of the Balance. 


When that is the trial which we wish to make, we weigh the substance— 
it being on the left, and the mithkals on the nght, in the two air-bowls ; 
then we let it down into the water-bowl, until × is submerged, and the 
water reaches all sides and penetrates all parts of it. If there happens 
to be a perforation or a hollow place in it, that must be filled with 
water; and the weigher endeavors to have it so, taking all possible care 
that the water reaches all its parts, in order that there may remain in it 
no hollow place, nor perforation, containing air, which the water does 
not penetrate, because a void place in the substance has the same effect 
as if it were mingled with something lighter than itself. After this 
we transfer the mithkals from the extreme bow] [on the right] to 
the movable bowl, placed at the [point indicating the] specific gravity 
of the substance; whereupon, if the balance is poised, and stands even, 
not inclining any way, the substance is what it is [supposed to be], pure, 
whether a metal or a precious stone. Should the balance lean any way, 
the substance is not what it is [supposed to be], if a precious stone; 
and, as to the case of a metal, it is not purely that, but only something 
like it, different from it. If the rising [of the beam] is on the side 
of the mithkals, the substance [being a metal] is mixed with some 
body heavier than itself; if on the side of the substance, then with 
some lighter body. 

On the other hand, since the substance may not be an imitation, but 
may have been tampered with, and expressly made hollow, blown with 
air, fissured, or the like, trickishly, let that be looked out for, and made 
manifest, with regard to metals, by striking them. 
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الفصل الثانی 

فی آمختان ثنایٰی ا مرکب من اثنین اتنین ای من فلری مثل الذعب ومنھ 
معرفذ عیار الدراعم والدنائیر 

فان نرکب المنقلتین بعد ترکیب الطرفیتین والمایبۃة علی مرکزی الفلزین 

المظنونین او احدیھما de‏ مرکز لوعر ا جری والاخری علی ملوبہ من 

بلور او cles‏ 4 نعدل الیزان غایۃ التعدبل حی استوی لسانە ٹر وزنہ 


£ 
oe 
۰ 


فی الھواییتین غایۃ الاستقصاء تم احدراہ ق اللعۃة المابیۃة واستقعىینا فی 

وصول الماء الی جمیع اجزايه عذا ق وسع الوزان adsl‏ الظاعمة او 

الطری حیت امکی لرفع التھمۃ ىم نفلنا المتفیل الی المنعلۃ التی علی 

مرکزہ Ebi,‏ ای المیزان پان اعتدل فھو ھو خالصا وان 2 یعتدل نعلناھا 

الی المنفلۃ الاخری فان Copel‏ اللسان فھو من جنس الم رکز مغشوشا 

yk ot BS lho, Lobe‏ خاصۃ لا خلو اما ان بکوں عذا او ذلک 
Section SEconp.‏ 


Trial of a Binary, made up of any two Substances [supposed], e.g. of 
two Metals, and similar to Gold ; whereby the Assignment of ther True 
Value to Dirhams and Dinars is determined. 


After having adjusted the two eatreme bowls and the water-bowl, we 
set the two movable bowls at the two [points indicating the] specific 
gravities of the two metals supposed, or, one of them at the [point indi- 
cating the] specific gravity of a precious stone, and the other at fe 
point indicating the specific grasity of] its like in color, crystal or 
glass; and then we poise the balance, with the utmost exactness, until 
its tongue stands erect. Then we weigh the body [under cxamination] 
with the two air-bowls, taking the greatest care; and in the neat place 
dip it into the water-bow], being careful that the water reaches all its 
parte—which is a matter that the weigher can manage, as it respects 
void places in sight, or seams, مد‎ as to be able to remove uncertainty— 
after which we transfer the mithkals [from the air-bowl on the right 
hand] to the movable bow] suspended at the [point indicating the] 
specific gravity [of one of the two substances supposed], and watch the 
balance. If the balance is in equilibrium, the body is that substance, 

ure, If it is not even, we transfer the mithkals to the other movable 

owl; and if the tongue then stands erect, the body is a colored imita- 
tion, having naturally the pe specific gravity. These remarks apply 
especially, though not exclusively, to precious stones. 

In the case of metals, when neither movable bowl brings the bal- 
ance to an equilibrum, the body is compounded of the two [metals 
supposed]; and, if we wish to distinguish [the quantity of] each compo- 
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وامٹا ى الفلزات اذا 3 یعتدل & المنقلتین جمیعا فھو مرکب منھما فاذا 
bt‏ تمییز ما فی اللختلط می کل واحد منھما Liss, LE‏ المثاقیل ہین 
المنقلتین spe‏ بعضھا الی المنقلۃ وبعضھا الی اجنعۂ ونطرنا فان شال 
انب الا ہی نقلنا من قرییھماٴ* ای اللسان AF‏ بعدیھما“ وان مال نقلنا من 
البعدی ای hes IL, Fa at‏ دایا UI‏ ان یعتدل ا میزان فبعد الاسنواء 
نظرنا الی ما فی کفۃ مرکز ART‏ می المثاقیل فھی فی المرکب منە B bay‏ 
الاخری فباقيه ate‏ وان تعذر التوزىع بینیما بالمثاقیل دقة فانا ASE‏ 
زنڈ المثاقیل می الرمل الم فاذا اعو نا الرمل فالبزور BLAS‏ تنوب منابہ 
gio‏ 255 بینھما فاذا اعتدل Ly‏ ما فی کل منفلۃ Lagi‏ فحصل gle‏ غایۃ 
الصعۃ واما اذا لم تعتدل المہران SS‏ الاول ولا ق ALE‏ ولا بالتوزیع Load‏ 
Lai‏ فالمرکب اما لیس من چُوعرىی المذکورنی واما مرکب می BES‏ 
Shy‏ واکٹرھا of‏ فیھما تحوںد ومعاناد شقویں؟* او جوف ومن الاجویف نقل 


nent of the mixture, we distribute the mithkals, at once, between the 
two movable bowls [suspended at the two points indicating the specific 
gravities of the two metals supposed], giving some of them to the 
movable bow] [so called], and some of them to the winged bowl, and 
watch. If, then, the right side [of the beam] goes up, we transfer [mith- 
kAls] from the bowl nearer to the tongue to that which 1s farther from it ; 
and, if the right side goes down, we transfer mithkals from the farther 
bowl to the nearer; and so on, until the balance is in equilibrium. Then, 
after it is even, we look to see how many mithkals are in the bowl [sus- 
pended at the point] of the specific gravity of a [supposed] metal, and 
those constitute the weight of that metal in the compound; and the 
mithk4ls in the other bow! constitute the weight of the other com- 
ponent. If we fail to distribute exactly between the two bowls by mith- 
kals, we take the weight of the mithkals in Makkah-sand, or, when sand 
is not to be had, sifted seeds supply its place; and we distribute the sand 
for seeds] between the two bowls. When the balance is brought to an 
equilibrium, we weigh what is in each of the two movable bowls, and so 
is obtained a result as perfect as can be. 

Should the balance not be made even in either the first or the second 
instance [namely, by putting all the mithkals in one or the other of the 
two movable bowls}, nor by distribution [between the two bowls], then 
the compound either does not consist of the two substances which may 
have been mentioned, or is composed of three or more substances; or 
else the two [a8 compounded together | have been tampered with, and pur- 
posely fissured or hollowed. A cavity gives occasion for transfer of 
gravity and weight. One must be careful and considerate, therefore; and 
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alls att‏ فیجب ان lie‏ وبتأمل فی ووجء التمل ان تنظر لان 
شال rot‏ للائبین ونقل الثقل لی الاخری شال ایسا WP‏ انب AB‏ 
حتف ما ذکرناہ می التموبہ واما اذا شال rot‏ انی فاذا ME‏ شال 
مانب الاخر فھو مرکب Lega‏ فیجب ان نوزع Rites‏ وجب ان SPE‏ 
عی تلبیس pall‏ ق الثانی منە مثل ارکب من I‏ والفضۃ وجعل ق 
IS‏ تجوبفا لا یقاوم wp DL‏ الی خعۂ العصۃ وجول زنتھ الی BAS‏ 
الفضل ولف بکونں WLS‏ بسبب ag SU)‏ 


the way to be considerate is to watch [the balance]. If, now, one of the 
two sides [of the beam] goes up, and ہا‎ upon the transfer of gravity to 
the other movable bow], this side still goes up, the tampering which we 
have spoken of is mad certain. If one of the two sides goes up, and 
then, when there has been a transfer [of gravity], the other side goes 
up, the body 1s compounded of the two substances. 

The distnbution [of weight] must be made agreeably to instructions ; 
and one must beware of being deceived in the second case concernin 
it, for example, in the case ot a compound of gold and silver اھر‎ 
but not proved by ْ" and, considering that there may be 
some hollow place within, which opposes [the discovery in it of} gold, 
and makes 1t [appear as if] of the lightness of silver, one should remove 
its weight to the bow] [adjusted] for silver; whereupon, by reason of a 
hollow place, one’s conclusion may be changed. 


It is evident from this passage that the Muslim natural philo- 
sophers of the twelfth century had so elaborated the balance as 
to make it indicate, not only the absolute and the specific gravity 
of bodies, but also, for bodies made up of two simple substances, 
a quantity dependent on the absolute and the specific gravity, 
which may be expressed by the forinula 





1 1 

d’ 8.gr. 
a=W 1 0ھ"‎ 

aa 


where W 1s the absolute weight of the body examined, «. gr. its 
specific gravity, d’, ٣ the densities of 1ts two supposed com 
nents, and x the absolute weight of the latter component.34 In 
order to accomplish that object, however, they were led to make 
their balance of enormous dimensions, such as rendered it very 
inconvenient for general researches. 

I will bring this analysis to a close by a concise exposition of 
the manner in which the Muslim natural philosophers applied the 
L-l-wan ہے‎ lawolline and to the measuring of time. 


نج 
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The balanoe-level consisted of a long lever, to the two ends of 
Which were attached two fine silken cords, turning on an axis 
fixed at a point a little above its centre of gravity, and suspended, 
between two sight-pieces of wood, ,الخشب‎ graduated. At the 
tioment when the lever became horizontal, the cords were drawt 
in a horizontal direction, without deranging its equilibrum, and 
the divisions of the scales of the sight-pieces, corresponding fo 
the points where the cords touched them, were noted. For lev- 
elling plane surfaces, use was made of a pyramid with an equi- 
lateral, triangular base, and hollow and open to the light, from 
the sumamit of which hung a thread ending with a heavy point. 
The base of the pyramid thus arranged was applied to the plane 
which was to be levelled, and carried over this plane in all 
directions. Wherever the plane ceased to be horizontal, the 
point deviated from the centre of the base. 

The balance-clock consisted of a long lever suspended similar] 
to the balance-level. To one of its arms was attached a reservoir 
of water, which, by means of a small hole perforated on the 
bottom of it, emptied itself in twenty-four hours. This reservoir, 
being filled with water, was poised by weights attached to the 
other arm of the lever, and, in proportion as the water flowed 
from it, the arm bearing it was lifted, the weights on the other 
arm slid down, and by their distance from the centre of sus- 
pension indicated the time which had elapsed. 


Recapitulating, now, briefly, the results brought out in this 
analysis, we see. 

1. That the Muslim natural philosophers of the twelfth century 
were much in advance ot the ancients as regards their ideas of 
attraction. It 1s tine, they ventured not to concider this attrac- 
tion as a universal force, they attributed to 1t a direction towards 
the centre of the earth, as the centre uf theguniverse; and they 
excluded the heavenly bodies from its influence.** Yet they 
knew that it acts in a ratio of distance from the centre of attrac- 
tion. As to their strange supposition that the action of this 
force is in the direct ratio of the distance, having gone so far as 
they had m physics, they must very soon have discovered that 
it was not in accordance with nature. 

2 That they had sufficiently correct ideas respecting certain 
mechanical principles; that they knew the equation which con- 
nects velocity with space traversed and time employed in going 
over it; that they were in possesion of several theorems relative 
to centres of gravity ; and that the theory of the loaded lever was 
very familiar to them. 

8. That, without yet daring to reject the ideas which had been 
handed down to them by antiquity as to heaviness and lightness, 
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they already recognized that the air has weight, by the influence 
which it exerts upon the weight of bodies. 

4, That they phsorved the action of a capillary force holding 
liquids in suspension within tubes of small diameters, open at 
both ends. 

5. That they made frequent use of the areometer, which they 
had inherited from antiquity, and that this instrument, very 
ت0‎ served them for a thermometer, to distinguish, by 

ifference of density, the different temperatures of liquids. 

6. That they already had sufficiently full and accurate tables 
of os specific gravities of most of the solids and liquids known 
to them. 

7. That they had attained, as Baron v. Humboldt very cor- 
rectly remarks, to experimentation ; that they recognized even 
in a force so general as gravity, acting upon all the molecules of 
bodies, a power of revealing to us the hidden qualities of those 
bodies, as effective as chemical analysis, and that weight 1s a key 
to very many secrets of nature; that they formed learned asso- 
ciations, like the Florentine Academy; and that the researches 
of the students of nature in Khuwarazm, of the twelfth century, 
well deserve to be searched for and published. 

Here an inquiry very naturally suggests itself. It is generally 
known that, at the time when the taste for arts and sciences 
awoke to so brilliant a life in Europe, the Arabs powerfully 
influenced the development of several of the sciences. How 
comes it, then, that their progress in physics can have remained 
so completely unknown to the learned of Europe? The answer 
seems to me perfectly simple. The immense extent of the Kha- 
م1785‎ was a cause which produced and perpetuated the separation 
and isolation of the interests of the various heterogeneous parts 
which composed it. A philosopher of Maghrib would doubtless 
understand the writings of a philosopher of Ghaznah; but how 
should he know that such a }erson existed? The journeys so 
often undertaken by the Arabs were insufficient to establish a 
free interchange of ideas; even the pilgrimage to Makkah, which 
brought together every year representatives of all the nations 
subject, whether willingly or unwillingly, to the law of the Mus- 
lim Prophet, failed, by reason of its exclusive character, to modif 
in any degree that separation of moral interests which kept the 
different Muslim countries apart from one another. Moreover, 
the crusades had an effect to intercept communication between 
the Muslim East and West. At length, the Mongol and Turkish 
invasions split the Muslim world into two parts wholly estranged 
from one another, and, so to speak, shut up the scientific treasures 
of each part within the countries where they were produced. If, 
now, we reflect that the era of the renaissance in Europe pre- 

a داد وا‎ an mama inwaman af tha Murlee wa fR all 
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clearly see why Europe could marcely at all profit by the 
scientific monuments of the Kast of the Khalifate, and why the 
scientific experience of true Orientals has been almost entirely 
withdrawn from its notice. 

Let me be allowed, in conclusion, to add a single observation, 
which is, that it is an error to attribute to Arab genius all the 
great results that the East has attained in the sciences. This 
error rests upon the fact that most of the scientific treatises of 
Orientals are written in the Arabic language. But would Jan- 
guage alone authorize us to give the name of Roman to Coper- 
nicus, Kepler, and Newton, to the prejudice of the glory of tt ose 
nations which gave them birth? Should, then, ‘al-Hamadanf, 
‘al-Firuzabadi, ‘al Khaiydimi, and many others, figure in the his- 
tory of science as Arabs, only because they enriched the litera- 
ture of this people with the Makimat, the Kami, expositions 
of @e Kurdn, physical researches, and algebraic treatises? It 
would be more just, as it seems to me, to restore these to the 
Iranian race, and to suppress the injuriously restrictive name of 
Arab civilization, substituting for it that of the contribution of 
the Orient to the civilization of humanity. 

28 Oct. 
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Besides re-translating the Arabic extracts in the foregoing article, 
and making other changes which are specified in the following notes, 
we have freely altered whatever seemed to us to admit of improvement, 
being desirous to do full justice to so valuable a communication, accord- 
ing to our best judgment and that of scientific friends who have aided 
us, and fully believing that our correspondent, if we could have con- 
sulted him, would have approved of every alteration which we have 
made. Comm. or Pus. 


J. Norges on THe Text. 


Referred to by Letters. 


Page. m 

4, 1.8, a, ma رھ ,1.11 عریڈ‎ ms, Ryas, 

جخینغا ms.‏ مہ ,1.8 .6 

8. 1.11, 4, الاونی‎ omitted in ms. 

ll, 1.6, ٥ب‎ ms, ا لمتعارفیڈ‎ 1.9, ۴۹ ms, إ والطببعۃ‎ 1.14, g, ms. رڈاکرناھا‎ 


hm ma ُا‎ 





at 5 mis, slag it 8, J, ms. o's L 18, i, ms نے‎ 
: ھچ‎ ms. cyt. 


1. 6, om, ms. ہہ ,114 بی‎ ms. ,ألاسفرازی‎ and so wherever else the 
name occurs. 


1.1, o, ms. ؛موضعھا‎ 1, 4, g, ms. pd; 1.11, 2, الدیی‎ omitted in ms, 
1. 18, », ms, wll, 

ms. a0; 1,7, # ms. ar,‏ ,8 ,2 .ا 

1. 6, a, ms. والطبیعۃ‎ ; 1. 8, , ms, 5 224} — see note 3, p. ا‎ 


.(. 8, خمسۂ اہواب ہزم‎ omitted in ms. 


1,11, a, ms. ,میلاوس‎ 

1.2, ¥, بعذ ابواب‎ Xe»! omitted in ms.; 1.12, 2, | omitted in ms., and 
so wherever else this numeral 000 in the table of content 

1. 3, a2, ms. الم رکب‎ 1.9, b?, ms. coer; 1.11, €?, ms. .انھوی‎ 
1. 5, رڈ‎ ms, X5463— This correction is required by the statement 
of the contents of the second and third parts of the work given 
on page 17; 1.11, e?, ms. Nww>—see preceding note. The num- 
bering of the chapters of this lecture has been altered in accord- 
ance with the corrections of the text here made. : 

1.10, ۴۶, ms. خمسون‎ for ,رتسع< وأربعون‎ 902, ms, ماۃ ووخمسون‎ 
—A collation of the whole ms. from which our extracts are made 
is necessary to verify this statement. Some of the numerals indi- 
cating the numbers of sections are obscurely written in the ms. 
which we have in our hands; and, though our correspondent’s 
analysis has given us certainty in some of the doubtful cases, it 
still remains uncertain whether the number of sections in chh. 1 
and 8 of lect. 4, chh. 4 and 10 of lect. 6, and ch. 4 of lect. 7 is 
z i.e. 3, as stated, or e i.e. 8. We have also doubted whether 
to read 3 i.e. 7, or O i.e. 4, for the number of sections in ch. ق‎ 
of lect. 8; and what value to assign to a character, repeatedly 
used, which resembles the letter ¢. In our ms. of the table given 
on pages 73, 74, the same character is used for 0, but of course 
this is not its value in the table of contents. From its similarity 
to the Indian numeral for 4, and because in one instance the letter 
seems to be added to explain it, we have assigned to it that 
value. On the grounds assumed, the total number of sections 
comes out larger, by twenty-one, than the statement of our ms. 


1. 6, ,۶ھ‎ ms. القونی‎ —see note ote 8 p.111; 1,7, 4, ms. gyal — 
see note 3, p.111; 1, 9, $2, لابل‎ omitted in ms, 2 کے‎ 
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1. 6, k?, me. ومعادفلا‎ ; 1.10, 2%, ms. Fa, 

1. 8, 02, ms, 3S 5A, 

1. 10, 222, ma. Lees, 

1. 2, 07, ms. فاعطمھما‎ , 

1. 4, p?, ms. ,لا حم‎ a fragment of a sentence, which we have com- 
pleted as in the teat: aac تعکر‎ J Avge WR دسفو‎ mal Sil 
in accordance with the French translation of our correspondent. 

1. 2, 92, ms, ples; 1.3, 972, ms, اعظمھا‎ 

:ونسع ms. aS! v2, ms,‏ ,2 ,7 .1 ا لماع ms, aw, £2, ms,‏ ,82 ,6 .ا 
ms.‏ ,#2 ,1.10 وکان ?,ms, aol; 1.9, 2, ms. fol, y2, ms.‏ ,8 .1 


aud, 

1. 19, a3, ms, as, 

, حمسمادہا ms.‏ رڈ ,9 .1 

1.8, €3, ms, aga}; 1 4, @3, ms. قاعحن‎ 

1. 9, 3, الماء‎ jes العدد امُععوط الی‎ Ls supplied to complete 


the sense. 

1 2, £3, ms, مٹھا‎ 1. 6, g3, ms. ALac}—by an oversight of the 
copyist, الیسلم‎ and assed in this sentence were transposed ; 1. 7, 
A3,ms ائروطوید‎ , 1,12, 43, ms. ابعل‎ 115,53, Gol wo} ورن‎ 3 
المخامی‎ sro St Le رسب‎ supplied to complete the sense; 1. 16, 


k3,ms. 55, 


تم باب معیاس ا مانعاب Ly) weet Crete‏ تُعوعس الرومی ol 4, 13, ms.‏ 


1. 10, v3, ms, ر ایند‎ 

1.4, 3, ms. sie, ہرگھ‎ ms, رص‎ , p®, ms. رڈ٭ , او البعك والمدلس‎ 
ms. cl واحم‎ 

1.7, 23, ms. SA, 


1, 2, 83, ms. rast lt ; 1. 7, #3, ms. الیدخسی‎ ; 1. 9, A> ply 


supplied to make out the sense. 

1. 12, agg, ms, claro, 

1,8, 8%, ms. as sUl; 1.12, a3, ms. :الیدخسی‎ 1,17, 23, ms, OS, 
11, gy, (Slut الفصل‎ omitted in ms. 

1.7, 28, ms, الیدں‌خسی‎ : 1,10, a4, ns. ,4ھ ,1.18 :لا سی‎ ms, yest, 
1. رق‎ ef, ms. والراط‎ ; 1, 8, @*, ms, A, €¢, ms, sig: 1,9, £4, 
ms. £)9P, 

یعضھا g*, ms,‏ ,4 .ا 


Page. 
30. 


32. 
33. 
35. 
36. 


37, 
38. 


45. 
48. 
49. 


51. 


52. 
55. 
59. 


61. 
63. 
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1, 2, 4, ms. ومایھا‎ ; 1. 3, #4, ms, ؛ وھیھنا‎ 16, 3%, maya; 8 
K+, ms. السمنکانی‎ 

1.1, a, before x3! الباب الرابع‎ ms, has القسم الثانی & مقیاس الماء‎ 
الرض ڈھبا وھو‎ a ومقدار‎ . But the second division of the book 
commences with the fifth lecture—see p.17; and ... گی مقیاس‎ 
is evidently a blundering anticipation of the title of this fourth 
chapter of the third lecture. 

1. 1, 84, ma, re; 1. 4, 24, ms, KIL; 1. 6, OF, مضروب‎ substi- 
tuted for a word illegible in ms.; 1.7, po, ms. ۴۸۹۷۰۹۳۶۰ 112, 4ھ‎ 
Ms. وخمسین‎ : 1,18, ۳4, ms. Bee وخمس‎ 84, ms, shee, 

1.1, €, ms, wi ام‎ ; 1.138, ef, cele omitted in ms.; 1, 14, 4, for 
وستذ آسادمہ ر ونصف وربع وخمس‎ ms, has I) وثمائیة وعشرین آستا‎ 
ونصف‎ : 1, 15, v4, ms, رما‎ at, ms. aX, 

1.1, yt, ms. Slate; 24, ms, مثاقیل‎ : ھ٤,‎ ms, :مایا‎ 1. 3, BS, ms, 
۹۷۹۳۰۰۱۳ إ‎ 1.4, 65, ms, cl.3: 16,45, ms, ,استار‎ 

1. 33, €5, ms. ,الفٹارنی‎ 

1.5, 7, ms. alas, 

1. 6, 95, ms. العالم‎ ; 1.7, 5, ms. الموازاۃ‎ 

1. 9, 45, ms, --ثمائیة عشب‎ This correction is required by the mul- 
tiplication together of the numbers of the incidents combined. 
The enumeration just made involves nine specifications relative to 
the position of the axis, covering the two cases of separation and 
connection between the tongue and beam, and also the two ‘cases 
supposed with regard to the position of the tongue when joined to 
the beam ; and this number nine is multiplied by the number of 


the specifications respecting the position of the line of suspension 
of the bowls. 


. رکا‎ ms. 525; 5, ms, مستوی‎ U5, ms. Wolke, 
. 1.15, m5, ms. الغفناربی‎ 1. 18, 85, ms, ,سلسان‎ 


1. 29, 08, ma, ,المواضع‎ 


ای 
conjectural for an‏ رحمد ,05 ,6 .1 omitted in ms.;‏ کما ,؟وو ,1.5 . 


abbreviation of the ms, 
1. 3, 75, ms, ؛ فقد أن‎ 1. 7, 95, ms, Dd ; 5, ms, hand 3). 
.ا‎ 4, 65, ms. Legs 3}, ,؟*‎ ma, ابعدگا‎ : 15, 008, for 4 JU) البعدی ال‎ 


ms. has القربی !3 البعدی‎ : 1,19, ٥. ms, ,ستوق‎ 
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Il. Norzs on Transuation anp ANALYsis. 
Referred to by Numerals. 


QI, was somewhat variable.‏ ام The length of the cubit,‏ .20 ا ,ا 
the hand-dhird’, of the Spanish Arabs, meas-‏ ,ذراع الید We read (1.) of‏ 
fingers; (2.)‏ , اصابع fists, each kabdhah of four‏ , قبضات uring five‏ 
aitolA cujus magnitudinem‏ د of the dhirt’ called sili J}—cubitus‏ 
aequat ita dictus, as Casiri says—used in Spain, which measured sig‏ 
the exact-hand dhird’, used in‏ , ذراع WS‏ العادلۃ kabdhahs; (8.) of‏ 
the East, having the same length as the last named; (4.) of ¢l,Ju}‏ 
the black dhirt’, so called because, as is said, its length was‏ , السوداء 
determined by that of the arm of a slave of ‘al-M&mfn, measuring six‏ 
fists and three fingers, and by which were sold the byssus and other‏ 
valuable stuffs of the bazaars of Baghdad ; and (5.) of the dhird’ called‏ 
or XU! , of Persian origin, measuring one and a third of‏ الھاشمیۃ 
No. (3.), that is, eight fists. Our author elsewhere speaks definitely of‏ 
and of‏ ذراع by hick he probably intends Wolel} Xt‏ ,فراع الین 
the dhiraé’ of clothing-bazaars. What he calls the dhira’, without‏ 
qualification, is probably to be understood as No. (5.). See Casiri’s Bibl.‏ 
Arabico-Hisp., i. 365, ff.; and Ferganensis ... Elem. Astron. op. J. Golii,‏ 
pp. 73, 74.‏ 


2, p. 24. This term is explained by the figure of the ails, given on 
page 97. 


3, p. 25. Iaving satisfied ourselves that M. Khanikoff’s conjecture as 
to the authorship of the work before us is incorrect, we propose simply 
to give the substance of it in this note, in connection with what seems 
to us to be the true view. But we will first bring together a few notices 
of learned men whom our author speaks of as his predecessors in the 
same field of research, who are not particularly referred to in M. Khani- 
koff’s note on pages 24, 25. 

Sand Bin ’Ali is characterized by an Arab author quoted by Casiri, 
in Bibl. Arabico-Elisp., i. 439, 440, as follows: “An excellent astrono- 
mer, conversant with the theory of the motion of the stars, and skilled 
in making instruments for observations and the astrolabe. He entered 
into the service of ‘al-Maman to prepare instruments for observation, 
and to make observations, in the quarter called ‘ash-Shamastyah at 
Baghdad; and he did accordingly, and tested the positions of the 
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‘al-Mamfin. With him originated a well known astronomical table, 
which astronomers make use of to our day. Having been a Jew, he 
became a Muslim by the favor of ‘al-Mamtn. Several well known works 
on the stars and on arithmetical calculation were written by him.” 

Respecting Yahanné Bin Yasif, Casiri, 10, i. 426, quotes the following 
from an Arab author: “Ythanna the Christian presbyter, Bin Ydsif 
Bin ‘al-Harith Bin ‘/al-Batrik was a savant distinguished in his time fot 
lecturing on the Book of Euclid, and other books on geometry. He 
wade translations from the Greek, and was the author of several 
works.” 

Tbn ‘al-Haitham of Basrah, whose full name was ‘Abf-’Ali Muham- 
mad Bin ‘al-Hasan ‘Tbn ‘al-Haitham of Basrah, as we are told by Wiis- 
tenfeld in his Gesch. d. Arab. Aerzte u. Naturforscher, pp. 76, 77, was a 
good mathematician as well as skilled in medicine. He rose to emi- 
nence in his paternal city of Basrah, but, on the invitation of the Fatim- 
ite Khalif ‘al-Hakim, A. D. 996-1020, went to Egypt to execute some 
engineering, for the irrigation of the country when the Nile should rise 
Jess high than usual. In this undertaking he failed. Phe latter part of 
his life was devoted to works of piety and to authorship. He died at 
Cairo, A. H. 430, A.D. 1038. Our ms. gives him the title رالمصری‎ 
but, as he was generally called from his native city, and the other title 
might so easily be an error of the ms., we have altered it to ائبصری‎ ۱ 

From an Arab author, again, quoted by Casiri, Id., 1. 442, 443, we 
derive the following notice of ‘Abd-Sah] of Kahistan: “Wijan Bin 
Wastam ‘Abt-Sahl of Kahistan was a perfect astronomer, accomplished 
in knowledge of geometry and in the science of the starry heavens, of 
the highest eminence in both. Ie distinguished himself under the 
Buwaihide dynasty, in the days of ’Adhad ‘ad-Daulah [A. D. 949-982 — 
see Abulfedac Annales Musl. ed. Reiske, ii. 454, 550]. After Sharf ‘ad- 
Daulah had come to Baghd&d, on the expulsion of his brother Sams&m 
‘ad-Daulah from the government of "4k [A. D. 986—see Abuif. Ann., 
ii. 560], he ordered, in the year 378, that observations should be taken 
on the seven stars, in respect to their course and their passage among 
their Zodiacal signs, as ‘al-Mamin had done in his day, and he com- 
mitted the accomplishment of this task to ‘Abo-Sahl of Kahistan. 
Consequently, the latter built a house within the royal residence, at the 
end of the garden, and there made instruments which he had contrived, 
and afterwards took observations which were written out in two declar- 
ations, bearing the signatures of those who had been present, in affrm- 
ation of what they had witnessed and were agreed in.” 


۹ ۱ 
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To this supplementary note we will only add that we could not hesi- 
tate to translate the name of the person to whom Menelaus is said te 
have addressed one of his books, which our correspondent failed te 
identify, namely دوماطیانوس‎ , by Domitian. As the emperor Domi- 
tian reigned from A.D. 81 to 96, Menelaus must have been living in 
his time. 


Respecting the authorship of the Book of the Balance of Wisdom, 
after observing that, although the dedication proves it to have been 
composed at the court of the Saljake Sultan Sanjar (who reigned over 
a large part of the ancient Khalifate of Baghdad from A. D. 1117 to 
1157), the recent developments of the history of the Saljikes by Defré- 
mery afford no clue to the identification of the author, our correspond- 
ent quotes a passage from Khondemir’s Dustfr ‘al-Wuzara’ which he 
thinks may possibly allude to him, as follows: “ Nasir ‘ad-Din Mahmid 
Bin Muzaffar of Khuwarazm was deeply versed both in the sciences 
founded in reason and in those based upon tradition, and was especially 
able in jurisprudence after the system of /ash-Shafi'l; at the same time he 
was famed for his knowledge of finance and the usages and customs of 
the public treasury. He was the constant protector of scholars and 
distinguished men. The Kadhi Umar Bin Sahlan of Sawah dedicated 
to him his work entitled Masa/ir-i-Nasiri, on physical science and logic. 
In the Jawami’ /at-Tawarikh it is stated that Nasir ‘ad-Din commenced 
his career as secretary of the administration of the kitchens and stables 
of Sultan Sanjar, and that, as he acquitted himself creditably in that 
office, the Sultan named him secretary of the treasury of the whole 
kingdom, and he reached at length the high dignity of Wazir, but, on 
account of the modesty common to men of studious habits, and which 
was native to him, he could not properly perform the duties attached to 
it. The Sultan accordingly discharged him from it, and again entrusted 
to him the administration of the finances, which he transmitted to his 
son Shams ‘ad-Din Ali.” On this passage ۸1. Khanikoff remarks : 
“Ido not pretend by the aid of this passage to establish irrevocably 
that Nisir ‘ad-Din is the author of the treatise before us. But his 
being a Khuw&razmian accords with what our author says of the place 
where he made his researches; his participation in the administration 
of the finances would explain his having composed a work for the king’s 
treasury ; and lastly, the positive testimony of history as to his erudition 

. and the dedication to him of a work treating of physics give some 
probability to the supposition that he may have occupied himself with 
the subject. The absence of any direct notice of this treatise on the 
balance in his biography may be ascribed in part to the predilection of 
Khondemir for politics rather than literary history, in consequence of 
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whieh he rarely mentions the scientific labors of those whose memoirs 
he gives, and partly to the circumstance that a work destined for the 
royal treasury, like official reports of the present day, might remain a 
long time unknown to the public.” 

We have thought it proper thus to give the substance of our cor- 
respondent's conjecture. But there can be no doubt that, in the ex- 
tracts from the Book of the Balance of Wisdom which M. Khanikoff 
has given us, the author names himself three times, though in so modest 
8 manner as scarcely to attract attention. Instead of heralding himself 
at once, in his first words, after the usual eapressions of religious faith, 
as Arab authors are wont to do, he begins his treatise by discoursing on 
the general idea of the balance, with some reference, as it would seem, 
to the Batinian heresy, which gave so much trouble to the Saljake 
princes, and then simply says° “Says ‘al-Khazini, after speaking of the 
balance in general .. .”—see p. 8, and proceeds to enumerate the advan- 
tages of the balance of wisdom, so called, which he is to deseribe and 
explain in the following work. Farther on, after a section devoted to a 
specification of the different names of the water-balance, and to some 
notices of those who had treated of it before him, he begins the neat 
section thus: “Says ‘al-Khazini, coming after all the above named .. .”— 
see p. 14, and goes on to mention certam varieties in the mechanism of 
the water-balance. The form of expression which he uses in the latter 
of these two passages implies that ‘al-Khazini is no other than the 
author himself; for Arabic usage does not allow 3,23 to be employed 
to introduce what one writer quotes from another, though nothing is 
more common than for an author to use the pretent Sls, with his name 
appended, to preface his own words. Besides, if ‘al-Khazini is not our 
author, but one of those from whom he quotes, who had previously 
treated of the water-balance, why did he not name him in the section 
appropriated to the enumeration of his predecessors in the same field 
of research? In the title to a table which our correspondent cites in 
the latter part of hin analysis, we read again: “Table ete. added by 
fal-Khazini”— sec p. 69, which also intimates the authotship of the 
work before us, for the writer introduces that table as supplementary to 
one which he cites from another author. Yet farther, if our author's 
name be really ‘al-Khazini, his statement respecting the destination of 
his work for the royal treasury—see p. 16—accords with his own name, 
for ‘al-KhaAzini signifies “related to the treasurer,” and, as M. Khanikoff 
well observes, “the Orientals show as much jealousy in affairs of state 
as in their domestic concerns,” 

Who, then, is our ‘al-Kbazini? Though unable to answer this ques- 
tion decisively, we will offer some considerations with reference to it. 
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Possibly our author is the individual of whom D’Herbelot makes this 
record: “Khazeni. The name of an author who invented and described 
several mathematical instruments, of which he also indicated the use”— 
see Bibl. Or. p. 504. Or he may be the same as ‘Aba-Jafar ‘al-Khazin, 
of whom an Arab author, quoted by Casiri, says: “/Abd-Jafar ‘al-Kha- 
zin, a native of Persia, distinguished in arithmetic, geometry, and the 
theory of the motion of the stars, conversant with observations and 
their use, famed in his day for this sort of knowledge. He was the 
author of several works, among which is the Book of the Zij-‘as-Safa‘ih 
( eriluall زبے‎ LS ), the most eminent and elegant work on the sub- 
ject, and the Book of Numerical Theorems کتاب المسایل العددیۃ)‎ )— 
see Bibl. Arabico-Hisp., i. 408. Von Hammer, apparently on the au- 
thority of Sédillot, fixes his death in A. D. 1075—see Literaturgesch. d. 
Araber, vi. 428. Or our author may be identical with Alhazen, a person 
long known by naine as the author of a treatise on optics translated by 
Risner, and published at Basel in 1572. It is also possible that one and 
the same individual is referred to under these several names. Risner 
intimates to us the original title of that treatise on optics in these words : 
“et ut inscriptionem operis, gu@ authori est de aspectibus, greco, concin- 
niore et breviore nomine opticam nominarem;” and we hoped to be 
able to obtain from H4ji Khalfah’s جم تما‎ some information respecting 
other works by the same author, which should throw light upon the 
authorship of the work before us. But this clue to a reference proved 
insufficient, and after several fruitless searches we have not found any 
notice by H4ji Khalfah of the famous optician. As to the period when 
Alhazen lived, Risner declares himself ignorant, but supposes that it 
was about A.D. 1100: it will be remembered that our author wrote in 
1121, That our ‘al-Khazini was a native of Persia, as is asserted of 
‘Abd-Jafar ‘al-Khazin, there is some reason to suppose, from his occa- 
sional use of Persian words; and here it may be well to observe that it 
is only by an error that Alhazen the optician is made a native of Basrah : 
the error is to confound him with Hasan Bin ‘al-Hasan Bin ‘al-Haitham 
of Basrah, which has been widely spread, though corrected by Montucla 
and Priestley—see Gartz, De Interpp. et Explanatt. Euclidis Arab., p. 22. 
The subject of the work before us is one which the Arabs were accus- 
tomed to class, with optics and other sciences, under the general head 
of geometry —see preface to Haji Khalfah’s lexicon, ed. Fluegel, i. 35 ; 
and there is, indced, a little sentence in our author's introduction, which, 
with reference to the time when it was written, would seem even to 
betray a writer addicted to philosophizing on light: “For the essence 
of light is its being manifest of itself, and so seen, and that it makes 
other things manifest, and is thus seen by”"—see p. 7. Again, the style 
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tf "AbA-Jifar ‘al-Khasin, as indicated in an etttact from ond 8۶ the tna. 
of the Bodleian Library, given in Catal. Bibl. Bodl,, ii. 261, as follows : 
تن‎ de Je at on SREY افنصار اللعظ وتغلیل‎ Je ad واقنصر‎ 

“he aimed at brevity in the work, abridging the phraseology‏ ,الاشکا 
and diminishing the number of the figures, without removing doubt or‏ 
doing away with obscurity,” which refers to a commentary on Euclid,‏ 
seems to us very like that of our author.‏ 

Upon the whole, we incline to believe that our author and ‘Abté-Jafar 
‘al-Kh&zin and the optician Alhazen, perhaps also D’Herbelot’s Khazeni, 
are one and the same person. We venture, at least, to suggest this, for 
confirmation or refutation by farther research. We may here say that 
we have been in some doubt whether to read the name of our author 
‘al-Khazin or ‘al-Khazini, the Arabic ms, sent to us by M. Khamkoff, 
which gives the latter reading, not being decisive authority on this 
point. We beg our correspondent to scttle the question by reference to 
the onginal ms. For the proposed identification, however, ×× 18 equally 
well to assume the name to be /a]-Khazini, masmuch as, according to 
Risner, the author of the book on optics was called “ Alhazen fil. 
Alhayzen,” that 1s, ‘al-Khazin Bin ‘al-Khazin, to which ‘al-Khazini, in 
the sense of “related to ‘al-Khazin,” 1s equivalent. 


A, p. 87. In reproducing this figure, we have struck out a point 
assumed in the onginal between A and ¢, and made use of in the fifth 
theorem, because 1t 1s of no service, and only makes the figure incon- 
wistent, and less applicable to the following theorems. 


5, p. 39. It seems to us that the remaik of our author here referred 
to is misinterpreted by M. Khamboff. The former means simply to say 
that no interference with one another’s motion هر‎ apparent in the case 
of the celestial spheres, while he neither affirms nor demes the principle 
of universal gravitation. 


6, p. 42. The figure here given of the areometer of Pappus is con- 
siderably altered from that presented by M. Khanikoff. The latter 
occurs twice in the manuscript, once in the Arabic text, and once in the 
translation: the two forms are of somewhat different dimensions, and 
are quite inconsistent with one another with respect to the details of the 
gtaduation, which are moreover, in both, altogether maccurate. Both, 
however, agree in offering, instead of a double scale, two separate scales, 
standing in a reversed position at a slight interval from one another. 
As it was impossible to reconcile such a figure with the directions given 
jn the text, we have preferred to construct a new one, in accordance 
with our best understanding of those directions, In so doing, we have 
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been compelled to amend the text slightly as regards the lettered points 
referred to, as well as the lettering of the figure itself, inasmuch as the 
latter in the manuscript was 
so imperfect and inaccurate 
as to be unintelligible. For 
the purpose of showing the 
alteration we have made, we 
present herewith an exact 
copy of the portion of the 
manuscript figure about the 
equator of equihbrium, It 
will illustrate also the manner 
in which the numbering of the 
instrument is indicated (very inaccurately upon the left scale) in the figure. 





7, p. 42. See the statement, on page 98, that the Arab physicists 
were accustomed to enchase silver points upon the mght arm of the 
beam of the balance, for specific gravities; and the description of the 
balance on page 97. To graduate by round points seems to have been 
the mode among the Arabs. 


8, p. 47. We have constructed this table anew, and have corrected 
at many points the sixtieths of our original : in some cases, the readings 
of the latter may have become corrupt; in most, there was probably a 
want of accuracy in the omginal constructor. 

The readings of the manuscript which we have altered are as follows: 


Line of Numbers. Parts. Siztieths | Line of Numbers. Parts. Surtreths, 


105 95 16 87 114 58 
104 96 12 86 116 12 
103 97 9 83 120 30 
102 98 6 76 181 $6 
101 99 3 69 144 54 
99 161 2 64 156 16 
98 102 5 62 161 20 
97 108 8 61 168 58 
96 104 55 181 50 
94 106 21 52 192 20 
88 118 37 


There are also several cases in which we have retained the figures 
given by the manuscript, although not quite correct, when they differed 
by less than 1 from the true value. Thus, opposite the number 106, we 
find set down a remainder of 21 sixtieths, while the true remainder is 
20.376, and, of course, 20 would have been more accurate, 
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®, p. 50. We alone are responsible for the translation of this section, 
our correspondent having left it untranslated. In the lettering of the 
first figure here introduced, we have so far deviated from our Arabic 
original as to substitute ~ and ¢ for > and ,رف‎ respectively, in order 
to simplify the transcription. 


10, p. 58. The meaning of this somewhat obscure statement is prob- 
ably as follows. Two heavy bodies at opposite extremities of a lever 
act upon each other by their gravity to produce motion, and remain at 
rest only when their common centre of gravity is supported. The same 
is true of balls thrown into a spherical vase: they act upon each other 
by their gravity to produce motion, and they remain at rest only when 
their common centre of gravity is supported, that is, when it stands 
over the lowest point of the spherical surface. 


p. 54. In our reproduction of this figure, we have reduced its‏ ,ال 
size one half, improved the form of the “bowl,” 7, and given in the‏ 
margin the explanations which in the original manuscript are written‏ 
upon the figure itself, at the points where the letters of reference are‏ 
placed.‏ 


12, p. 56. We have taken the liberty of slightly altering our cor- 
respondent's manuscript in order to insert the table here given, because 
the latter seemed to be so distinctly referred to upon page 78 that it 
was necessary to assume that the Arabic work originally contained i 
M. Khanikoff gives the mean weight for bronze as 11 m., 244.; ba 
considering the acknowledged corrupt state of the manuscript in this 
part, we have thought ourselves justified in amending the reading to 
11m, 2 1, since this value 1s required by that of the “result” derived 
from it for the succeeding table. In the table on .حر‎ 78, it will be no- 
ticed, bronze is omitted. 


13, p. 63, ‘Ahmad ‘at-Taifashi, in his book on precious stones, ed. 
Raineri, page 10 of text, describes the yakat ‘asmanjani as including 
“the cerulean, that which resembles lapis lazuli, the indigo-like, the 
collyrium-like, and the dusky”—by which may be intended, as the 
editor says (annott., p. 80), all sorts of sapphire and aqua marina, 


44, p. 63. According to ‘at-Taifashi, page 13 of text, the raihAnt, or 
basil-like, is a variety of the emerald, “of pale colur, like the leaves of 
the basil ;” the same authority defines the silki, or beet-like, as another 
variety of this mineral, “in color like the beet,” that is, probably, like 
beet-leaves. 
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15, p. 64. In thus rendering the word البقرانی‎ we conjecture it to 


be derived from 8 الب‎ with the signification “circulus ungule bubule 
magnitudine,” as given by Freytag. Raineri gives us another reading 
for this word, namely ,البقراری‎ and explains it as possibly signifying 
of Bukhard—see text of ‘at-Taifashi, p. 35, and annott., p. 100— 
which, however, seems to be quite impossible. The Arab mineralogist’s 
description of the species of onyx bearing this name is as follows: 
البفہاروی“‎ is a stone composed of three layers: a red layer, not trans- 
parent, followed by a white layer, also not transparent, next to which is 
a transparent, crystal-like layer. The best specimens are those of which 
the layers are even, whether thick or thin, which are free from rough- 
ness, and in which the contrast [of color] and its markings are plainly 
seen ;” which corresponds to what Caesius, in his Mineralogia, Lugd., 
1636, p. 569, says of the most precious sardonyx, thus: “Queres tertio 
quenam sit sardonyx omnium perfectissima. Respondeo esse illam qua 
ita referat unguem humanum carni impositum ut simul habeat tres col- 
ores, inferiorem nigrum, medium candidum, supremum rubentem. ... 
Nota autem, cum sardonyx est perfecta, hos tres colores esse debere 
impermixtos, id est, ut zona alba nihil habeat mixtum alieni coloris, et sid 
de nigr& et purpurea.” But, if our reading البقرانی‎ is correct, and the 
derivation which we have suggested for the word is adopted, this species 
of onyx must have been so named from specimens with their layers of 
different colors intermingled, which the modern mineralogist would call 
by the name of agate rather than that of onyx. Perliaps, however, 


the reading should be رالبیقر انی‎ from ,ا 1 ان‎ the name of a certain 
plant, which we have not identified. In this case, the name would be 
similar in its origin to “ basil-like” and “ beet-like,” applied to varieties 
of the emerald, and appropriate for specimens of onyx with either dis- 
tinct or intermingled layers, the veining of the mineral having nothing 
to do with its name. 


16, p. 65. Caesius, Id., p. 520, says: “ Dioscorides, Judaicus, inquit, 
lapis in JudseA nascitur, figuré glandis, eleganter et concinne confectus, 
lineis inter se squalibus veluti torno factis,” etc. Prof. J. D. Dana of 
Yale College, to whom we are indebted for the foregoing quotation, 
infers from this description that the Jews’ stone was the olive-shaped 
head of the fossil encrinite. Ancient physicians dissolved it for a 
draught to cure gravel, ‘Ibn-Baitdr, in his Mufrid&t, ed. Sontheimer, 
i, 285, speaks of it in the same terms as Cacsius does. 


AY, p.65. Probably a fossil. M. Khanikoff quotes the following from 
the Kamts: (least aie ig oul نھریڈ کشیرۃ النفع ... واما‎ BNO السرطان‎ 
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“The crab is a river-animal of great use... on the other hand,‏ ومک 
the sea-crab is a petrified animal.” One might ask the question, whether‏ 
the latter was so called because found in the sea, or whether that name‏ 
implies a belief that the sea once extended where afterwards was dry‏ 
land, in accordance with modern geological discovery.‏ 


18, p. 66. In explanation of this term, our correspondent cites, from 
a Jaghatai Turkish translation of ‘al-Kazwini’s ’Aja‘ib ‘al-Makhlakét, a 
passage which states that “the finest quality of glass was Pharaoh’s 
glass, found in Egypt.” The original Arabic gives no such statement 
under the head of glass. For an account of the translation referred to, 
see M. Khanikoff in the Bulletin Hist.-Phil. of the Imperial Academy of 
St. Petersburg, for Nov. 8, 1854 (Mélanges Asiatiques tirés du Bulletin 
etc., ii, 440-446). 


19, p. 72. We have substituted this citation from the original Arabic 
of ‘al-Kazwini for a passage which our correspondent here quotes from 
the Jaghatai Turkish translation referred to above. The citation of M. 
Khanikoff, of which only the first sentence is recognizable in the Arabic, 
is as follows: “ Khuwarazin is a vast, extensive, and populous province, 
There is in it a city named Jurjaniyah.... The cold there is so intense 
that a man’s face freezes upon his pillow; the trees split by reason of 
the cold; the ground cracks; and no one is able to go on horseback. 
One of its frontiers is Khurasan, the other MAawaralnahr. The river 
Amt [the Jaihin], freezes there, and the ice extends from there to the 
little sea. In the spring, the waters of the little sea mingle with the 
water of the Am, and come to Khuwarazm ;” on which our correspond- 
ent observes: “If J am not mistaken, this passage, which establishes 
with certainty that the waters of the Am& reached the Sea of Aral only 
during the spring freshets, is unique; and it points out to us, perhaps, 
the way in which the change of its mouth originally took place.” 

By way of illustration of ‘al-Kazwint’s description of the lower course 
of the Oxus, it may not be amiss to cite what Burnes says of it in his 
Travels into Bokhara, iii. 162. Having spoken of its winding among 
mountains till it reaches the vicinity of Balkh, Burnes says: “It here 
enters upon the desert by a course nearly N. W., fertilizes a limited 
tract of about a mile on either side, till it reaches the territories of 
Orgunje or Khiva, the ancient Kharasm, where it is more widely spread 
by art, and is then lost in the sea of Aral. In the latter part of its course, 
مہ‎ great is the body of water drawn for the purposes of irrigation, and 
so numerous are the divisions of its branches, that it forms a swampy 
delta, overgrown with reeds and aquatic plants, impervious to the bus- 
bandman, and incapable of being rendered useful to man, from its un- 
varying humidity.” 
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20, p. 73. These terms are explained by a passage appended to this 
section in the translation of our correspondent, for which he has omitted 
to give the Arabic text. We quote the translation here : 

“All the substances mentioned in this section sink in water if the 
weight of their equivalent volume of water is less than 2400 tasshjs, 
and float if that weight equals or exceeds the same number. 

End of the first section.” 


21, p. 74. It might be suspected that the word belt, “ivory,” 
should rather be gUsJ!, “resin,” this being one of the substances of 
which, in the opening of the chapter, our author proposed to give the 
water-equivalent. As, however, the specific gravity derived from the 
equivalent given is 1.64, and that of the common resins is only about 
1. to 1.1, it is perhaps easier to assume that resin has been accidentally 
omitted from the table. 


22, p. 76. This process can be made clearer by an algebraic method 
of statement. Let C= a cubit, c= the length of a side of the cube 
measured, and t=== the diameter of the silver thread: then C==4c+- 
-ء)1‎ gc): but ےہ‎ 259 1: therefore, C—=-10827,t. For the fraction 4 
our author now substitutes ہہت‎ because, as appears from their use in the 
table on p. 46, siatieths are to him what decimals are to us, and 3 are 
64,923 





nearly equivalent to 4. 6 then, equals Substituting, in the 


proportion ء٥۱:‎ C3 ;: 9415 tasstjs: the weight in tassijs of a cubic 
cubit of water, the numcrical value of the first two terms, we have 
17,373,979 : 115و : : ہت سن ٹج‎ : 686,535.53. Ifthe original 
fraction 7% had been retained, the result would have been 686,525 
tassiijs. 

The question naturally arises, why ‘Abu-r-Raihan had recourse to the 
use of the silver thread in making this experiment. It 1s evident that, 
when once we have the value of ( expressed in terms of c, we may 
reject ¢ altogether, and obtain the same result as before by the much less 

088 وی 869072 

91,125 45 
2: 9415 : 686,525. This fact, however, our author does not seem to 
have noticed. Was the silver thread, then, employed merely as a me- 
chanical device for facilitating an exact comparison of C andec? This 
seems by no means impossible, since, after finding the first remainder, 
and perceiving it to be equal to 46 diameters of the thread, the relation 
of that remainder to the side of the cube would be at once determined, 
without going through with the two additional, and more delicate, 
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laborious reduction of the proportion 1: 
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measurements otherwise required, and exposing the process to the 
chances of error to which they would give rise. We may also, per- 
hapa, suppose that the original experimenter was actuated by a desire 
to furnish to any who might repeat the eaperiment after him the means 
of comparing their results with his, and that, in the want of any exact 
standard of measurement (since the measures may have varied in differ- 
ent localities not less than the weights are shown to have done by the 
table upon p. 81), he devised this method of the fine silver thread with 
the view of providing, in this case, such a standard. 


23, p. 78. We have introduced into this table a number of emenda- 
tions, which were imperatively called for. All the data for constructing 
it had been given before, in the table of water-equivalents upon p. 56, 
and the determination of the weight of the cubit cube of water just made, 
and we had only to work out, in the case of each metal, the propor- 
tion: the water equivalent of the metal, in tasstjs: 2400: : 686,535.58 : 
the weight of a cubic cubit of the inetal. For mercury, the manuscript 
gives erroneously 387,973 m.; for silver, 294,607 m.; this would be 
the correct result if the calculator, by a shp of the pencil, had taken 
686,435.53 as the third term of his proportion. For tin, the Arabic 
gives 209,300; but, as the translation presents the correct number, the 
former must be an error of M. Khanikoft’s copyist. The column of 
stars is left unfilled in the Arabic manuscript; our correspondent had 
supplied the deficiency, but incorrectly in the majority of cases (all ex- 
cepting mercury, silver, and iron). It admitted, indeed, of some ques- 
tion how many ‘istars our author reckoned to the mann: we adopted 
40, both because that seems to be the inore usual valuation, and becanse, 
by assuming it, the column of fractions of ‘istars comes out in most in- 
stances quite correct: only in the case of lead, the manuscript gives a 
remainder of 4-+4; in that of iron, 4; of tn, 4+4. The same valu- 
ation of the ‘istar was assumed in correcting the reading at the bottom 
of p. 77, where the great corruption of the whole passage, and the 
absurdity of its unamended readings, was very evident. 


24, p. 82. Considering the uncertain character of even the main 
elements entering into this calculation, and that its result cannot accord- 
ingly be otherwise than approximate only, it seems to us that our cor- 
respondent might have spared himself the labor of calculating the 
effects of an assumed difference of temperature, pressure, and gravity: 
the modifications which are thus introduced lie far within the limits of 
probable error from other sources; and, in fact, had these modifying 
circumstances been left out of the account, a result would have been 
arrived at nearer to the value which M. Khanikoff finally adopte for the 
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cubit than that whichis actually obtained by his process. The value 


¢3 
com 500 mm., namely, supposes —> ==.1250; the actual value of the 


latter quotient, after modification of m3, is .1291; before modification, 
1287. We have not, therefore, in this instance, been at the pains of 
verifying either the formulas or the calculations of our correspondent. 


25, p. 86. In reproducing the figure here given by our correspond- 
ent, we have reduced its dimensions one-third, without other alteration. 


26, p. 86. This figure also is reduced one-third from that given in 
M. Khanikoff’s manuscript. 


27, p. 87. We have here followed our correspondent in giving only 
the original term, not being sure enough of its precise signification to 
venture to translate it, though we think it might be rendered “table of 
plane projections,” or “planisphere.” The connection shows that it 
denotes some astronomical instrument; and as well for this reason as 
because ہع رص‎ and not صفج‎ means “latitude,” besides that oy) is 
not a plural, Casiri is wrong in translating بے الصفایہے‎ why, in a 
passage quoted from him on p. 115, as he does, by “ Liber Tabularum 
Latitudinum.” 


28, p.88. This figure is an exact copy of that given by M. Khani- 
koff, except that it is reduced to one-third its original size. Its insufii- 
ciency to explain the construction and adjustment of the parts which it 
represents is palpable. For farther explanation see note 338. 


29, p.90. Our two diagrams on pp. 89, 91, though faithfully repre- 
senting their originals, arc, for convenicnce, made to differ from them 
in dimensions. 


30, p.90. Literally “the point going downward,” implying the 
conception of a concentration of the weight of a body in its centre of 
gravity. 


31, p.94. We suppose the centre of gravity spoken of under the head 
of “Determination relative to the Beam connected with the Tongue,” 
in this table, to be the common centre of gravity of the tongue and 
beam united. This seems to us to be indicated both by the reading of 
the Arabic text of the table, as it came to us, and by the suppositions, 
respecting the connection of the tongue and beam, considered in the 
extract which precedes it. But some changes of reading were required 
to make the table correct. The following fragment shows what are the 
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specifications of the text which we received, in:those places where we 
have made changes. 


Determination relative to the Beam connected with the Tongue, 




















-..... [the Axis being] | ...... [the Axis being] 
‘ below the ©. at the O. of Grav. | above the GO.) .--- 
Revers. 
Revers. Eau; 
Nec. Parall.| Equip. amp. 
001 Nev ers. 
[0 Nec. Parall.|Equip. 
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On the supposition that the centre spoken of is the centre of gravity of 
the beam, many more alterations would have been necessary. 


$2, p. 95. Our coriespondent did not translate this passage, so that 
we alone are responsible for the description of the winged bowl. We 
were about tu offer some conjectures which seem naturally to suggest 
themselves in explanation of the peculiarities of this bowl; but, since 
we have so httle ground for certaity in regard to it, we prefer to waive 
the subject. It will be noticed that our two drawings of the bowl are 
dissimilar, and that the one which is given in the figure of the whole 
balance is the least conformed to the description of our author. 


33, p. 96. The figure of the Balance of Wisdom given here is as 
exact a copy as possible of the figure m M. Khanikoff’s manuscript, 
excepting that it is reduced in dimensions one-third. Where the beam 
is crossed by the two slanting pieces, the shading of the one, and the 
graduation of the other are both continued without a break, so that 
it is impossible to decide by the figure which is regarded as lying 
upon the other. This ambiguity the engraver has reproduced as 
well as he could. It is impossible, with no more light than we have 
on the subject at present, to determine the use and connection of all 
the parts of the balance here represented. There is even an appar- 
ent inconsistency between the figure on p. 88 and the drawing of 
the same part here given. The two drawings are, indeed, quite in- 
sufficient of themselves to explain the construction of the instrument. 
But what is especially to be regretted is that M. Khanikoff has 
omitted to cite our author’s description of the axis and its pivots, or 
to give us so much as a hint of the mode in which the beam was 
held up. Yet, as the case now stands, a definition in the Kamas of 
the use of the two sloping pieces represented in our drawings on 
opposite sides of the tongue of the balance, enables ua to make out 
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aome of the leading parts of the constraction. Those sloping pieces 
are called by the name of والغیاران‎ substituted for the ms. reading, 
الغناربی‎ , which makes no sense. Of this term the §ihh says: 
والفیاران اللذان یکشغان لسان المیزان‎ , “the فیاران‎ are those two 
pieces which show the tongue of the balance.” But the Kamds is more 
definite, and says: والفیاران باللسر حدیمان تکتنفان لسان المیزان‎ 
لغیور کعیوقی‎ ail, الغیاران“ ,وفرتہ عملت لە فیاربی‎ with kasr signifies 


two pieces of iron which enclose the tongue of the balance, and فرنہ‎ 
signifies that I have made for the tongue such two pieces, and that it is 

43, which is equivalent to saying that it has stops put to it.” Plainly, 
then, the tongue of the balance moved from one to the other of the 
two pieces of iron thus described, and must have been in the same plane 
with them; and, since the middle vertical line of the tongue would of 
course range with that of its frame, the ax1s must have been bisected, 
longitudinally, by the same line. Thus, then, we are able to conjecture 
what the two parallel pieces in our larger drawing arc intended to rep- 
resent. They may be the supports of the two ends of the axis; and 
the inconsistency between this drawing and the one on p. 88, which we 
have alluded to, may be only apparent. For above the supports of the 
axis, and between the lower ends of the ,ضاران‎ there must have been 
an opening to allow the tonguc to play within its prescribed field of 
motion— whether the frame of the tongue rested upon one of the sup- 
ports of the axis, as our large drawing scems to show, or stood between 
the two. In accordance with this view, we regard the figure on p. 88 
as representing only the tongue and its frame, and the bends at the 
bottom of it as bends of the cys, 

Both of the parallel pieces are represented as if indefinitely prolonged 
towards the right, and, though this may be a mere inaccuracy of draw- 
ing, it is not unlikely that they were attached, in some way, to a fixed 
upright support, on that side, for the sake of giving a more stable posi- 
tion to the axis. 

It remains for us to state the grounds on which we have assigned to 
the word الع بضۃ‎ the signification of “front-piece.” This term is in- 
scribed, in both of our drawings, on the top-piece of the frame of the 
tongue, and also, in the larger one, along the nearer of the two parallel 
pieces, at ٠٥ so that one might think that two different parts of the struc- 
ture were called by the same name, on account of something in common 
between them; or else that it was applied to the whole structure consist- 
ing of the frame of the tongue and the two parallels. But we believe 
the inscription of this word along one of the parallels to be simply a 
misplacement, العریضذ‎ being there the first word of a sentence of ex- 
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planation which is finished under the beam on the left. We therefore 
regard this term as appropriated to the frame of the tongue. The 
etymology and form of the word itself give it the meaning of “that 
which fronts ;” but, unfortunately, neither the Sih&h, nor the Kamis, 
nor any European dictionary of the Arabic which we have been able to 
consult, defines it in its application to the balance. 

In making these suggestions we have been aided by a scientific friend, 
Rev. C. S. Lyman of New Haven, to whom we desire to express our 
obligations. 


34, p.97. So called, we may suppose, from their being obtained by 
calculation. 


35, p. 98. To eaplain this formula, 
Let W be the weight in mithk4ls of a compound body (gold and silver) ; 
x the weight in mithkals of the silver contained in it ; 
كت َ - مو‎ the gold ۶ _ 

Then s.gr. (the spec. gray. of the compound) = W (its weight in air) 
divided by the weight of water which it displaces. But if d’ and @” 
are the specific gravities of gold and silver, the water displaced by 
(W—2) mithkals of gold will weigh (W-2z)~+d’; that displaced by ٭‎ 
mithkals of silver, —~-d’’. Hence 





W Ww 
W-« Wea gr.; OF )کی‎ a’ کے سے( بت‎ a’ Sta 
a اھ‎ 
1 1 
- x ۔ھے‎ Ww W d’ ہیی‎ 
By transposition, gn gq ات‎ whence ×٣ اور سن‎ 
7 


36, .105.ص‎ See note 5. 


We have just received, in the Journal Asiatique, ve Série, xi., 1858, 
a paper by M. Clément-Mullet, which exhibits tables of water-equiva- 
lents, water-weights, weights of equal volumes of substances, and spe- 
cific gravities, derived from /Abu-r-Raihan, through the medium of the 
Ayin-/Akbari. The foregoing article will be found to correct and sup- 
plement the statements of M. Clément-Mullet’s paper, in many particu- 
lars, as, indeed, it rests upon a much wider basis; and we feel sure of 
its meeting with a cordial welcome from the French savant, whose 
interest in the subject has been manifested by valuable contributions to 
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our knowledge of the sciences of the East. It may not be amiss, 2 
ہا‎ indicate here some errors in the tabular statements of the paper 
referred to. 

Since the sum of the water-equivalent and the corresponding water- 
weight must in every instance be 100 mithkéls, the water-equivalents 
given for mercury, silver, and emerald require the water-weights of these 
substances, respectively, to be 92.3.3, 90.1.3, and 63.4, instead of 92.0.3, 
90.1, and 68.4, as stated. 

The water-equivalent of copper is stated to be 11.3, whereas our 
author gives us 11.3.1: but the weight assigned to the equal volume of 
copper also differs from our author’s statement, being 45.4 instead of 
45.3. This brings us to a point of greater apparent disagreement be- 
tween ‘Abu-r-Raihan and ‘al-Khazini, the columns of weights of equal 
volumes, Now, as these weights must in every case be derived from the 
data furnished by the preceding columns, by a1ule which our author 
gives, although it is nowhere presented in the quotation from the Ayin- 
‘Akbari, we must be allowed to mention the following as errors under 
this head, viz: mercury 71.1.3 for 71.1.1, silver 53.5.1 for 54.0.2, bronze 
46.1.2 for 46.2, copper 45.4 for 45.8, brass 44.5.1 for 45, tin 38.0.3 for 
88.2.2; ruby (or red hyacinth) 97.1.1 for 97.0.3, ruby balai (if the same 
as ruby of Badakhshan) 90.2.2 for 90.2.3, emerald 69.2.3 for 69.3, cor- 
nelian 64.3.3 for 64.4.2. 

But, if we examine the statement of the weights of equal volumes in 
Gladwin’s translation of the Ayin-/Akbari, we shall find that this may be 
so interpreted as to come into exact coincidence with our author's state- 
ment, in all but one of the cases here in question. For, supposing that 
Gladwin’s figure 8, wherever it occurs in the fractional columns, comes 
from a wrong reading of ¢ for €=0, agiecably to a suggestion of M. 
Clément-Mullet, or is a mistake for 3==-; and farther, that Gladwin’s 
figure 5, given for tassijs in the weight of the equal volume of brass, is 
a mis-reading of o for +; and lastly, supposing Gladwin’s mithkél-figure 
4 in 94.0.3 for amethyst (or red hyacmth) to be a mis-reading of » 
for ) —suppositions which derive support from an extended comparison 
of the tables given by Gladwin with the corresponding tables of the 
foregoing article—we obtain the follow ing weights of equal volumes 
from the English translation of the Ayin-‘Akbari, viz: mercury 71.1.1, 
silver 54.0.3 (instead of the true number 54.0.2), bronze 46.2, copper 
45.8, brass 45; amethyst (or red hyacinth) 97.0.8, ruby (probably ruby 
of Badakhsh4n) 90.2.3, emerald 69.3, cornelian 64.4.2. 

We have thus far passed over pearl and lapis lazuli, because the weights 
which the French savant gives to equal volumes of these substances 
show a double error—their respective numbers being transposed, while, 
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at he same time, the number truly belonging to pearl is 65.8.2, and not 
65.4. This transposition, though not the wrong number for pearl, 
occurs also in Gladwin’s translation; and in correspondence with it, in 
both the French and the English presentation of ‘Abu-r-Raih&n’s results, 
the water-equivalents of pearl and lapis lazuli are transposed, that of 
pearl being 37.1 for 88.3, and that of lapis lazuli 38.3 for 37.1. گا‎ how- 
ever, the specific gravity of pearl was supposed by the Arabs to be less 
than that of lapis lazuli, agreeably to our table, its water-equivalent 
must have been rated the highest. It is scarcely to be believed that 
any accidental difference of quality in the pearls of ‘Abu-r-Raihan from 
those experimented upon by ‘al-Khazini, could have led the former to a 
water-equivalent for pearl preciscly the same as that which the latter 
found for lapis Jazull. 

Again, M. Clément-Mullct’s list of specific gravities deviates in several 
instances from the results which should have been brought out by the 
water-equivalents given, as: silver 10.35 for 10.30, copper 8.70 for 8.69 
(according to ‘al-Khazini, 8.66), etc. The specific gravity obtained 
for amber, 2.53, while agreeing with the water-equivalent assigned to it, 
39.3, so far exceeds the modern valuation as to occasion a remark by 
the French savant: but our author gives it a much higher water-equiva- 
lent, namely 118, and consequently a much lower specific gravity, 
namely .85. It would seem, then, altogether hkhely that not amber, but 
some other substance, was here referred to by ‘Abu-r-Raihan; perhaps 
coral, which is given by ‘al-Khazini in the same connection. 

These remarks cover all the substances mentioned by ‘Abu-r-Raihan, 
excepting gold, lead, iron, celestial hyacinth, and crystal—in regard to 
all of which there is no disagreement between him and /al-Khazini—so 
that, besides their purpose in the way of criticism, they serve to show 
an almost entire identity between ‘Abu-r-Raihan’s tables, so far as they 
go, and those of our author. The course pursued by the latter, in his 
tabular statements, would seem to have been to adopt, with some cor- 
rection, the results obtained by the earlier philosopher—to whom, it 
will be remembered, he frequently refers as an authority—and to add to 
them by experiments of his own. 


ARTICLE II. 


OBSERVATIONS 
ON THE 


PREPOSITIONS, CONJUNCTIONS, AND OTHER PARTICLES 


OF THE 


ISIZULU AND ITS COGNATE LANGUAGES. 


By Rev. LEWIS GROUT, 
MISSIONARY OF THE A B. O F. M IN SOUTH AFRICA. 


Presented to the Society Nov. 4, 1858. 


1. Na is both a conjunction and a preposition, signifying and, 
even, also, with; it is also used as an interrogative particle. 
The same word na = and, with, etc., prevails among all the 
cognates of the Isizulu, along the eastern coast of Africa—at 
Delagoa Bay, Inhambane, Sofala, Tete and Sena, Quilimane, 
Mosambique, Cape Delgado; also in the Suaheli, the Nika, 
Kamba, Pokomo, and Hiau dialects. It is also common in some 
of the interior and western dialects; sometimes, however, with 
some modification of form and import; thus, in the Mpongwe, 
na, nt, n’ = with, for; Benga, na= with; Setshuana, na = with, 
and; as nabo, with them; nalu, with you. 

Corresponding to the use of na as an interrogative particle, 
which always follows the interrogative phrase or sentence, and 
takes an accent with the falling slide of the voice, the Mandingo 
has di in many cases; and the Bornu language has ba, originally 
ya; and this ra is the same word which is used in that language 
as a conjunction = or. As the asking of a questidn implies the 
return of an answer—an additional remark—the indicating of a 

uestion by the use of a conjunction is not unphilosophical; nor 
مل‎ it differ in principle from the English, which makes most 
questions to end in an elevated or rising tone, thus indicating a 
state of suspense and the expectation of an answer. 
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2. Nga is a preposition, signifying by, through, by means of, 
on account of, in respect to, at, with, toward, near, about. The 
Setshuana has ga= at, with, concerning, of, from, respecting; 

- and the oa ; =at, upon, to; gwi=at, in, from; an 






gore = for, to, at. ٥ of the uses of ga in the Setshuana would 
seem to indicate rrespondence to the Zulu ka; and some of 
the uses of go and gwi in the Mpongwe are closely related to the 
use of ku in the Isizulu. 
3. Ku, the preposition = to, from, in, with, is not only used as 
& separate word, but enters as a prefix into the composition of 
several adverbs, especially those which are formed from adjec- 
tives. With the initial ہہ‎ it forms the sign of the infinitive; thus, 
uku tanda, tolove. Aw is also found in many of the cognates 
of the Isizulu, both as a mark of the infinitive, and as an ele- 
ment in the formation of adverbs. Thus, in the Suaheli, ku 
nena, to speak; ku fanea, to make; Maravi, ku lira, to weep; 
Cape Delgado, Tete and Sena, ku riva; Inhambane, ku hla—to 
oe Mpongwe, go lamba, to speak; Sctshuana, go bofa, to 
bind. Soin adverbs, Tete and Sena have kuasha, Cape Delga- 
do and Sofala, kundsha, while the Inhambane has papandshe, all 
in the sense of the Zulu paniile, without, outside. So again, Tete 
and Sena and Quilimane have kuzogoro and padzugoro = before, 
Tete and Sena, kumbori and panda = by the side; kuzuru, 
above; kumbuio, after; duno, on this side. 
4, Ka. The particle ka, as seen in many adverbs, is originally 
a preposition—the genitive a hardened by 4; thus, kakulu (of 
size), greatly; kaloku (of this), now; kanye (of one), once. The 
same is found in the Setshuana as a preposition separable = for, 
by, in, with; and sometimes inseparable, and صد‎ the softer form 
ga; thus, gangue, once; gaberi, twice; gantsi, frequently; and 
in some words, as hagulu, the sound of ٤ is reduced to a mere 
aspirate The Setshuana has the preposition ka as separable, 
in some cases where the Isizulu has the inseparable pa; thus, 
Setshuana ka pele=Isizulu pambili, before; ka ۱۸116 = pankle, 
without; ka gare = pakah, within. We find ka used 1n the Tete 
and Sena asin the Isizulu; thus, kaboz?, kaposi, once; kavire-konze 
or kabiri-konzi, twice; kaviri-kaviri, always. So in the Inham- 
bane, karint? how? karora, thus. ۲ 
5. Kwa 1s evidently composed of ku=to, from, + the genitive 
a, the sign of source, possession, and designation ; hence the gen- 
eral signification, to, from, of, at, with, in—its more specific im- 
rt being determined by its connection; thus, ngi ya kwa Zulu, . 
و‎ to the Zulu country; ngi vela kwa Zulu, I come from the 
Zulu country; abantu ba kwa ’Musi. Musi’s people, or the people 
are with Musi, are at his place, or they belong to him, according 
to the connection in which the phrase is used, So in the Suaheli, 
‘ مالس‎ lua Wali T went to the Governor; Mpongwe, 
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8. Fa. The inseparable particle or preposition pa = cl 
near, by, at, in, among, which enters into so many of the ad- 
verbs and prepositions in Isizulu, enters in like manner into the 
composition of the same parts of speech in numerous African 
dialects, and is closely allied, if not identical, with a similar par- 
ticle in other families of language. Thus, in the Tete and Sena, 
pazuru, above; panze or pandze, below; pangoro pangoro, gradu- 
ally; pambari, by the side; paboze, only; pafupi, near; pakatt, 
in the midst. In the Sofula, padoko padoko, gradually ; pambe- 
dshe, before. Inthe Inhambane, papandshe, outside; padokuana, 
slowly; pashani, above. In the Quilimane and Mosambigue, 
changing p into another letter of the same organ, v,; thus, vazuru 
and vazulu, above; vati = pans? in the Zulu, beneath; Mosam- 
bique, va, here, on this side; vakuviri, near; vamoza, once. In 
Cape Delgado, wakati = pakati of the Isizulu, in the midst; 
papi sometimes. The Mpongwe has va = in, in the space of, 

oth separable and in composition with other words, especially 
those which denote time; thus, va, among, at; vate, soon; vate- 
vena, now; and the Benga has picle, near. 

Not only as a prefix, and in general signification, but virtually 
in form also, this particle pa is found in the English prefix by or 
be, German bei, Gothic bz, etc. And this prefix is perhaps allied 
to the Danish yaa, and the Russian po; ‘the Latin has it in pos- 
sideo and a few other words;” and its prevailing sense and chief 
element are found again in the Shemitic prefix 6 (3, beth)—a relic, 
perhaps, of an original language in common use before the dis- 
persion on the plain of Shinar, and a still living hgament between 
the three divisions of the tripartite tongue since known as the 
Shemitic, Japhetic, and 111117 

The substance of this particle pa is seen also in the Zulu 
interrogative adverb pz, which is sometimes joined with the 
preposition nga; thus, ngapi na? where? wluther? whence? close 
upon what? about how many ?—and sometimes with the personal 
ہریت‎ the subject of inquiry; thus, مہ‎ na? where 1s he? 

api nu? zipina? whereabout are they (in respect to situation, 
number, or quantity)? Nor 1s this use of the particle confined 
to the Isizulu. The Inhambane has tavgape? how much? Tete, 
bangapi? how many? Mosambique, gave? and Cape Delgado, 
vingapt? how many? Inhambane, :ا‎ ۶ where? whither? So- 


* We must be permitted to observe that, wile the extensive annlogies traced 
by our correspondent among the languages of Aftica appear to us highly interesting 
and important, we cannot regard it as safe, in the present state of نئان‎ RCI 
ence, to draw any inference from occasional and isolated resemblances to Indo Eu- 
ropean or Semitic forms. When it shall be proved by cautious and comprehensive 
inve-tigation, that a ren] connection exists between the Indo European and Semitic 
families of languages, it will be time to make ہ‎ similar attempt for other families 
more widely and obviously diverse from each other.—Comm, or Puss. 
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fala, apt? Tete and Sena, kupont? Quilimane, wi? Mosambique, 
vai? Cape Delgado, dep: ?—where? whither? whence? So the 
Suaheli, wapi? the Nika, luapi? the Hiau, kwapi?—where? 
whence? whither? Suaheli, wangap’? which in number? In 
the Wakuafi we find the interrogative pronoun ni? = what? and 
pa, combined in the word painio? why? whereby? wherefore? 
So in the Quilimane parant? why? because of. The Benga has 
ove? which? where? See also the Bornu language: yimpr? at 
what time? when? ampi? which people? dandalpi? which 
mosque? kirpt? which slave? perpi? which horse? 

The root of the same adverb is seen again in the Zulu inter- 
rogative po? poge? why? po inc? then why? ii po? why 
then? and the classical scholar will readily observe the likeness, 
both in form and import, which this particle bears to the Greek 
nos, where? nas, how? aor, whither? ete. 

Many Hebrew scholars derive the Hebrew preposition 0 (3) 
from tle noun beth, house, in the house; hence in, by, near. In 
some instances its Hamitic equivalent pa (po, va, vo) carries with 
it the idea of being at home; thus, Sena, ہ‎ ri po? is he at home? 
Mosambique, ngi ya vo, I am at home; mukungu wa va, the 
master is at home; whi vo, he is absent. 

7. Lais a demonstrative particle entering into the composi- 
tion of the demonstrative pronouns, and of a few of the adverbs; 
thus, loku (la+uku), this, then, when; lapa (la + apa {a+ pa]), 
here; lapo, there; lapaya, yonder. 

8. Ya is an adverbial suffix, derived, perhaps, from the verb 
uku ya, to go; denoting distance in place, and generally accom- 
panied by some gesticulation, as pointing the finger, or inclining 
the head = yonder. Thus, leya, that, or there yonder; lapaya, 
away yonder. ‘The Suaheli has ya kule, far; Pokomo, kuye, ae 
distant. The Setshuana and Mpongwe make use of la in a 
similar manner: thus, Setshuana, kakala, far, distant; Mpongwe, 
la, distant: so the Hiau, رہط۶‎ distant. 

9. Apa, apo, apaya. In the adverb apa, we have the insepa- 
rable pa = near, close, by, and the genitive particle a, which is 
sometimes preceded and strengthened by the demonstrative Ja; 
thus, apa or lapa, here, at this place, hither, at the time, when; 
apo or lapo, there, at that place, thither, where; apaya or lapaya, 
yonder, at a distance. In some of the neighboring dialects, this 
adverb has reference to adjacent or contiguous time as well as 

lace. ‘Thus, Inhambane, apa, here, now; apa apa, just now; 

pongwe, vena, here; vate, soon; vaie-vena, now; vava, there; 
vana and mevana, yonder; Suaheli, hapa, here; Nika, hiva ; 
Pokomo, hafa; Hiau, hapano—here, hither; Suaheli, hapo, there; 
mahalt hapa, hapano, thence; Nika, kua hiva, hence (from here); 
Benga, okava, here; okavant, there; ovani, there, yonder; ove, 
where; pant, this moment. 
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10. Kufupi = short, near, not far distant. The root of this 
word, fupi, may be traced in many cognates of the Isizulu: in 
the Inhambane, Tete and Sena, سا‎ near; Suaheli, ۸۶ہ‎ 
short; karubi, near; Nika, mfuhi, short; /efi, near; Kamba, mu- 

uwe, short; waguwe, near; Pokomo, mfufi, short; hafuji, near; 

mboma, kufe, short; Mpongwe, pe and epe, short; Setshuana, 
gaufi, near; Kongo, kofi, short. In both the form and import of 
this word, there is much to suggest that 1t may be radically a 
mere reduplication of pa, originally = papa, near by. 

11. ,ہم‎ panst. The root nst, or ans?, which occurs in 
ezanst (ext + ansini, contr. ezansz), the locative plural of an obso- 
lete Zulu noun zzanst = sand, sea shore, bed of a river, and 
hence ezanst, signifying sea-ward, down country, lower down, 
aground—which root occurs also in panst (pa + 7ور‎ or ansi) = 
aground, on the ground, down, beneath, below, under; and 
is doubtless seen also in amanzi = water, the sharp aspirate 
s having passed over into the weaker z of the same organ— 
is found, in substance, still in use with a similar meaning, in 
many Zulu cognates: Nhalemoe, nshz, sand; Melon, nse, sand; 
Ngoten, nshe; Mbofon and Udom, nshishe; Hafen, aseve ; Orun- 
gu, deseye, pl. maseye; Babuma, ndshie ; Undaza, eshez, pl. man- 
shei—sand; Fanti, nsu, water; Quilimane, nuinshi, river; Zulu, 
amanzt, water, loc. emanzini, in the water; Param, 127 and nze ; 
Papia, nshi and ndshi; Pati, ndsi; Bayon, ndshib; Mbamba 
and Bumbete, andsha and mandsha; Kiriman, mandshe—water. 
So also, Cape Delgado, madshi, water; pansi, low place; Tete 
and Sena, madzi, water; pandzi, low place; panze, or pandze, be- 
neath, on the ground; Sofala, madshz, water; pashi, low place; 
Quilimane, (Kiriman?), mandshe or mainshe, water; Maravi, 
madze or matse, water; panze, beneath, on the ground; Cape 
Delgado, sini, beneath; Suaheli, madshi or madyi, water; nti, 
arth tint, below; tint ya-, under; Nika, mazi, water; 22, earth; 
zint, below; ×× ya-, under; Kamba, mansi, water; ndt, earth; 
deo, below; deo ya-, under; Pokomo, mazt, water; ہمہ‎ earth, 
below; nst ya-, under; Hiau, messi, water; past ya-, under; 
Setshuana, metse, water; tlase or thlase, below, beneath, under. 

The connection between ezansz and panst in the Zulu dialect, 
and many of the above words in its cognates, will be more appar- 
ent by observing that the s in these Zulu words has a kind of 
guttural aspiration, which some have attempted to represent by 
the use of ¢, and by writing the words, as they are generally 
written in the Kafir (Xosa) dialect, thus, ezantst, panési. 

12. Pezulu, pezu. The adverb pezulu, preposition pezu = over, 
above, on, upon (pa, near, at, + rulu, sky, heaven), is found in 
many of the neig pore dialects. In some it consists of the 
noun alone; in others, of the noun and preposition pa, or va, as 
in the Isizulu; thus, Tete and Sena, pasuru or kuzuru, over, 
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above, up, upwards; Mosambique, vazulu, uzulu, ozulu, over, 
above; Quilimane, vazuru, above; Suaheli, ju, above; ju ya-, 
over; Nika, zulu, above; zulu ya-, over; Kamba, ulu, above; zulu 
ya-, over; Pokomo, zu, above; ulu wa-, over; so the Isizulu, 
pezulu, above; pezu kwa-, over. The noun itself may be traced 
much farther; the following are a few specimens of its forms in 
different dialects: Fanti, esuru, sky; Avekwom, ezube, sky; 
Kongo, ezulu; Emboma, zulu; Basunde and Babuma, yulu ; 
Mbomba and Bumbete, yolo; Kabenda, yzlu and kuyilu; Kam- 
bali, asulo and ozulo—sky, heaven. 

13. Enhla, enhle, panhle. The preposition enhla, up, above; 
and the adverb enhle, in the field, abroad, without; also nanhle 
(pa + enhle), without, outside, abroad—are all derived from the 
noun tnhia, an open field, waste, desert, wilderness, an unculti- 
vated, desolate section of country; hence, an elevated, up-land 
district, since the natives prefer the rivers and fertile valleys; and 
hence the significations of the adverbs and preposition, abroad, 
without, above. The Inhambane has papandshe; Sofala, kund- 
sha; Tete and Sena, and Cape Delgado, kunsha and kundsha— 
without, outside; Suaheli, nde; Nika and Pokomo, nse; Kamba, 
nsa; and Setshuana, ka intle—without, abroad. 

14. Pakati (pa + kati, the root of wmkati, space; isikati, time) 
= in the midst, between, within, inside. Among kindred dia- 
lects we have the following: Delagoa, tshikarre ka-, in the midst 
of; Tete and Sena, mukat, within; pakati pa-, in the midst of; 
Cape Delgado, wakati wa-, in the midst of; Suaheli, ati, middle; 
kati, katikati, between; Nika, kaho, middle; kahikahi, between ; 
Kamba, kati, middle; kat: ya-, between; Pokomo, kali, middle; 
kahi kahi, between; Hiau, prikati, middle; pajirikati, between; 
Mpongwe, gare, go gare, middle, centre, between; Setshuana, ka, 
gare, between. 

15. Kamln, kumbe, ,مور‎ pambili, kalili. In the words kam- 
bi, of course; kumbe, perhaps; pambi or pambili, in front, be- 
fore; and kabili, second (sebalz, zimbili, etc., two), we find radi- 
cally the same element or elements, and the same generic idea, 
both in the Isizulu and in many of its kindred dialects, viz.: bi, 
mbi or mbe, bilt, mbilt, mbele = else, other, opposite; and hence, 
second, two, in front, before, of course, perchance, perhaps. The 
root mle is still heard occasionally, especially from the older 
men, a8 an adjective, in the sense of other, another; thus, a ngi 
Vaze :متا‎ elimbe, I do not know another saying, proverb; so 
izindaba ezimbe, other matters (= tzinduba ezinye). This root, mbi, 
having 7 final instead of e, is not uncommon in the Kafir (Xosa) 
dialect, where it also signifies another, other, a different one. 
In some cognates of the daizalu we find one element of the full 
form mbtlt or mbele, and in some another element; and in other 
cognates the two combined: thus, Pokomo, mbi, two; Ndob, be 
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and mbe; Kum, mbe and mba; Bagba, Bamozu, and Momenya, 
mbe; Nhalemoe, Param, Papia, Pati, Musu, and Puka, mba— 
two; Kamba, <i, two; Kambali, cle, two; Suaheli, mbili; Nika, 
mbirt ; Kiriman, bel; Meto and Matatan, peli—two. Kamba, 
mbe; Suaheli, mbele; Nika, Pokomo, Hiau, and Cape Delgado, 
mbere—before; Sena, kumbare, opposite; Tete, pambare, by the 
side; mbare, along beside; Sofala, pambedshe, before; Orungu, 
mbant, two; Mpongwe, mbani vant, ambani, two; mbe, or; kambe 
and kambenle, wherefore; Benga, tombeti, either, or; iali, two: 


Wakuafi, arre, warre, two; Setshuana, gaberi, twice; kapele, be- 
fore; kampo, perhaps. So the verb, in Isizulu, pamba, cross, 
oppose; Mpongwe, simbva, oppose We may notice also the 
resemblance, at least external, between some of these Hamitic 
words, a8 pambili, kapele, before, in front, and the Hebrew k’bel 
(>3)), the front, over against, before. 

16. Kade, kude. Corresponding to the root de (Kade, kude, long, 
far), the Kamba has ndi, far; Suaheli, nde, abroad; Mpongwe, 
da, nda, long; Setshuana, gute, far; guteni, far off; Galla, dera, 
high; Nika, kure, far; Tete and Sena, kutart, far, distant. 

17. Katshana. According to the form of this word, we must 
regard it as a diminutive of kat: (umkati, space) = a short space, 
a little distant, not faraway. Butthe use of the word by the 
natives always indicates rather a long distance, remote, far away. 
Hence they sometimes define (٤ by giving kade as a synonym; 
and they have recommended it as a proper rendering of such 

hrases as the prayer “be not far from me, O Lord” =U nga bi 
Vana kumt, ’Nkos’. It would be more in accordance with the 
signification which the natives give this word, to suppose it a 
diminutive of de, far, long, distant, a formation not much un- 
like tmpanjana (tmpandzhana), from ampande; so kade, dim. ka- 
jana (kadzhana). The Efik has anyan, long; the Kongo, tshela, 
long; Sofala, tambo, far, which would make the diminutive tan- 
jana (tandzhana), little far; Mandingo, jang, long. 

18. Hduze = near, close, not far away; Galla, deo, near; Mo- 
sambique, ا۸7‎ after. 

19. Hmva (emuva, ngemva, nga semva, kamva) = after, behind, 
in the rear. The Tete and Sena dialects have buio, mumbuzo, 
kumbuio, after; ngambuire, beyond; Benga, ombuwha, behind ; 
Inhambane, muawe, behind. This word, emva, is a noun origin- 
ally, wmva, rear, from the verb va (uku va, to come) = come, 
follow after; from which verb we have also the noun umvo, a 
remainder, or an excess over and above ten, twenty, thirty, or 
any exact number of tens—what comes after ten or tens. And, 
as the native counts with his fingers, when he has gone through 
with both hands and made up ten, he turns back = a buya, an 

oes over the same again. Further knowledge of kindred dia- 
ects may show still closer relation than we now see. between the 
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two verbs, uku va, to come, follow after, and uku buya, to return. 
Already we find: in the Batanga, via, come; Mpongwe: bia ; 
Sofala, via; Mosambique, pia; Delagoa, buia—come; Nika, tua, 
follow; Suaheli, fuata, follow; Nika, uya, return. The Mpongwe 
has the adverbs fa and va, again. 

20. Neno, nganeno. The radical substance and general import 
of the adverb and preposition neno and nganeno, signifying on 
this side, prevail extensively in the cognates of the Isizulu. In 
some dialects its use corresponds to that of the Zulu apa ; and in 
some instances we find the two, or parts of the two, combined 
in one word; and in some dialects we find va, where others use 
either apa or neno. Thus, Hiau, hapano, here, hither; Suaheli, 
hapano, thence; Quilimane, uno; Tete and Sena, kuno—here, 
on this side; Tete, zant kuno; Maravi, dzani kuno—come ye 
here; Mpongwe, gunu, here; Setshuana, monu, kuanu, here; 
kayenu, now, to-day; Quilimane, uvanene, now; Mosambique, 
nananu, nanano, now, soon, just now; Tete, zapanupanu, now. 
In Isizulu and Inhambane we have apa; in Tete and Sena, kuno; 
and in Mosambique, va—here. 

This adverb and preposition neno is evidently compounded 
of a preposition (in ۶7 Zulu, na), and the pronoun second per- 
son ours (in the Isizulu, the conjunctive, genitive form, wu or 
enu, the sharp final wu being softened too; thus na+<nw or eno, 
= neno) = within from you, between the person speaking and 
those addressed, this side of, hither, here; as nganeno kwako, this 
side of thee. Hence sz lapa, we are here present (apa, close by) 
= st nenu, we are with you, on this side of (from which we ad- 
dress) Phebe So in Tete and Sena, kuno (= ku, to, by, + no, soft- 
ened from the suffix pronoun nu [as in anu, wanu, zanu, etc. = 
yours, of you])= by you; Suaheli, hapano (pa or apa, by, + the 
pronoun nut); Hiau, hapano—thence, hither, here; Setshuana, 
monu (mo, in, among, + enu, suffix pronoun second person plu- 
ral)= here. So kuanu (kua, at, + enu)= here; Mpongwe, gunu 
(go, at, to, + anuwe, ye, contr. nu)=here. See also Tete, zapa- 
nupanu; Quilimane, wvanene; and Mosambique, nananu, nanano 
—now, soon. 

21. Malungana (adverbial prefix ma, + lungana, be straight 
with—reciprocal form of the verb lunga, be straight, right) = 
straight with, over against, opposite to, side by side, near. 

22. Kodwa. The Isizulu has kodwa (ka + udwa or odwa) = 
only, simply, singly ; and its various pronominal forms, as nged- 
wa, sodwa, yedwa, bodwa, zodwa, etc., I, we, he, or they alone. 
The Inhambane has mordo, muedo, one; Quilimane, moda, modze, 
one; Mosambique, moza; Maravi, modze; Kasands, Songo, and 
Kisama, moshi and most; Meto, modshi; Matatan, moisa and 
moza—one; the Galla and Pokomo, oda, a part, portion; the 
Galla, dua or duwa, empty, void, merely; thus the Galla, int 
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harka duwa dufe, he comes with empty hands (i.e. hands alone, 
hands == Isizulu, izanhla zodwa. 

23. } (ka + nti or ant, the contrary, but) = on the con- 
trary, but, whereas, yet, nevertheless; Setshuana, kant:, whilst; 
Kamba, ndi, but, yet; Mpongwe, ndo, but; kande, because; 
Mandingo, warante, or, or else. Query—has this word any con- 
nection with the Greek él, Latin ante? 

24, Ze, vain, empty, naked; noun, 2ze, ilize, also ubuze, vanity, 
emptiness, nakedness, nothing; Sena, peze (pa + 7ze), false; pezz, 
in vain; zapezi, empty; Mpongwe, zyele, not, nothing. 

25. Kakulu (ka, of, + kulu, great; verb, uku kula, to grow 
large) = greatly. The root of this word is very common in the 
kindred dialects; thus, in the Delagoa, the adjective kulu, great; 
Inhambane, kongolo ; Sofala, guru; Tete and Sena, kuru; Cape 
Delgado, kulu—great. So in the Nika, mkulu; Pokomo, mku; 
Kiriman, ula ; Kisama, Lubalo, and Longo, امم‎ Kasands, gola ; 
Orungu, mpolo; Mpongwe, polu and mpolu—great; Setshuana, 
hagolu, greatly. 

26. Kutang?, day before yesterday; Suaheli, tangu, since; tangu 
miaka miwili, since two years; Nika and Pokomo, hanqu, since ; 
hangu miaka mri, since two years; Pulo, hanki, yesterday. 

27. Izolo, yesterday; Delagoa, aiolo; Sofala, Tete and Sena, 
zuru; Quilimane, nzura, nzilo; Maravi, dzulo; Nika and Poko- 
mo, zana; Kongo and Basunde, zono ; Kiriman, wzilo ; Nyombe, 
pa ; Mimboma, ozono; Musentandu, zonu; Ngoala, ezo—yes- 
terday. 

98° Kusasa (ku, it, + sa, yet, +sa, dawns; ehkuseni, locative case 
of uku sa, to dawn) = early (to-morrow morning); Mosambique, 
utana, early; utsha, utshaka, in the twilight; Kamba, katene, early. 

29. Hmini, at mid-day, in the day-time; Avekwom, emzni, to- 
day; Efik, dmfin, to-day. 

30. Intamboma, ’matambam’, afternoon, towards evening; Cape 
Delgado, ruremba, evening; Delagoa, adiamba va-pela, sunset; 
Inhambane, dambo ya gubele, sunset. 

31. Ngomso (nga + uno, in the morning) = to-morrow, from 
the verb uku sa, to dawn; Cape Delgado, matsesu; Pokomo, 
keso ; Suaheli, kesho ; Setshuana, usasane,—to-morrow. 

82. Namhla (na + umhla, with the day, this very day)=to-day; 
Delagoa, namasha; Sofala, nyamashi; Inhambane, nyanse, to-day. 

83. Ngemihla (nga + imihla, pl. of umhla, day—by days)=daily ; 
Sena, tstko-zonke ; Mpongwe, ntshug’ wedu, (every day)—dail 

34. Hndulo, anciently ; mandulo, at first (from ukwandula, tn- 
dulela, to precede, be first); Mosambique, nyululu, old; Hiau, 
longola ; Nika, longola mbere; Suaheli, tangulia mbele—precede. 

85. Kanye, knnye (ka, ku, + nye, one)= once, at once, together; 
Tete, kabost ; Sena, kabozi ; Nika, vamenga ; Kamba, wamue; Poko- 
mo and Mosambique, vamoza ; Setshuana, gangue—once, together. 
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86. Kaningi, kuningt (ka, ku, + ningt, much, many) = often 
much, Bones plentifally ‘Delagoa, nyinge ; Inham sing), 
tings ; Tete and Sena, zinshe ; Mosambique, indshe ; Delga- 
do, nyingi—much ; Suaheli, Nika, and Pokomo, nenjz; Mpong 


we, nyenge ; Setshuana, gantsi—much, often. 

87. Kahle, kuhle (ka, ku, + hile, nice) = well, nicely, beauti- 
fully; Nika, wizo ; Kamba, neza; Setshuana, singtle—well. 

88. Futi, again, often; Sena, futc, since; Mpongwe, /a, again. 
Compare Gothic, ufta; English and Saxon, oft, often, ete. 

89. Naa (noun inxa =side, sake, portion, interest) = where, 
if, when. Ngenxa (nga + inxa), on account of. 

40. Ko, a word, or part of a word, probably from the verb ka; 
usually classed as an adverb, and used sometimes by itself, espe- 
cially in a negative connection, but more frequently in composi- 
tion, to signify present, extant, in being, here, there. The Tete 
and Sena dialects have uko, there; Suaheli and Pokomo, huko ; 
Nika, Aiko; Hiau, akoko—there;: Setshuana, mo, kua; and 
Mpongwe, gogo—there. 

41. Konje, manje = immediately, now, speedily, are generally 
supposed to be compounded of the adverbial preformative ko or 
ma, and nje= thus, so, inhke manner. But the ordinary use of 
ne, nja, does not readily suggest the idea generally expressed by 
lies words konje, mafye = immediately, etc., unless we are to 
suppose that the notion of similarity, which ma is used to ex- 
press, bears hard upon the notion of sameness = same time, at 
once—a suggestion which has some color of support from the 
use of the probable synonym ga in the Mpongwe dialect, which 
is there defined as signifying both ike and same. Yor further 
remarks on these words, see the next. 

42. Masinyane (masinya, kamsinyane, kamsinya) = soon, im- 
mediately, speedily, quick, now, was probably derived from some 
noun or verb (now obsolete in the Isizulu), signifying speed, 
to hasten, be quick And keeping in mind the laws of muta- 
tion among consonants in the Isizulu and its cognates—that s 
sometimes gives place to és ; that نا‎ changes to ما‎ and sometimes 
to It m to ny; and mb, to nj—bearing in mind also that the 
n-“" m or n is not really radical in some words, but introduced 
to down the hard elastic nature of a mute, m being taken 
by 4 lainal, and n by a lingual—it is not improbable that further 
res ئ8‎ aay prove both manje and masmyane, and possibly 
thewerp'u sha, to have a common origin, and to be, perhaps, 
radfeal % We same as some of the following words in cognate 
dialects: Sofala, Nika, and Pokomo, sambi, now; Cape Delgado, 
sambe (changing mb to nj = sanje, meaning the same as the Zulu 
manje) = now; Hiau, sambano,; Tete and Sena, ku tshimbetsa— 
pied tshimbitsa, shimbisa, shimbisisa, tshimbiza, fast, quickly ; 

tshimbt-tshumbi, tshambizino, immediately, soon. 







Particles of the Isizulu, ete. 188 


Now take one of these words, the verb shimbisa, change the 
causative’into the reciprocal form, shimbana, restore the radical 
consonants to their original strength and simplicity, sh to s, and 
mb to b, and we have szbana, the form of which in the locative 
would be sinyanent, contr. sinyane,; and prefixing the adverbial 
incipient ma, we have masinyane; and from this, by prefixing ka, 
we have kamasinyane, contr. Lamsinyane ; contr. again, kamsinya. 

43. Ngesibomu, ngamabomu (nga + istbomu or amabomu, pur- 
pose, design) = by design, on purpose, willfully; Nika, mbomu, 
great; ubomu, greatness. 

44, Nja, nje, an adverbial particle, signifying like, as, so, thus, 
and used, for the most part, in composition; thus, malo, nani, 
njenga, konje. Kamba, jaw? how? Hiau, kuajij¢? how? Man- 
dingo, nya, a manner, a method; nyadi? how? in what way? 
Mpongwe, ga, like, same; egaleni, like, similar; Benga, nja? 
who? what? Sctshuana, yaka, yualeka, as, like; yuana or yana, 
yudalo or yalo, thus. 

45. Njalo (nya, like, + lo, dem. adv., this) = like this, so, thus, 
likewise. Kanjalo (ka + njalo), thus, so, ikewise. Inhambane, 
kararo, thus; Galla, akana, thus; Mpongwe, ga, egalent, yena, 
reek and ka, so, thus, after this fashion; Setshuana, yualo, yalo, 
thus. 

46. Ini? (2, it, + nv? what? yini, euphonic y + int; yint na?) 
= why? whether? Inhambane, para kunani? why? Quilimane, 
parani? why? Cape Delgado, nint? why? Suaheli, Nika, and 
Pokomo, kuani? why? 

47. Ngani na? (nga, with or by, + nt? what?) = how? why? 
wherefore? Inhambane, para kinani? why? Sofala, ngenye? 
why? Quilimane, parani? why? Suaheli, kuani? kua nini? 
gant? Nika and Pokomo, kuani? nini?—-why? wherefore? 

48. Njant na? kanjani na? (ka + nja + ni?) = how? like 
what? Inhambane, karini? how? Sena, kutanv? Suaheli, Nika, 
and Pokomo, kuani? nini?—how ? 

49. Nini na? (ni? what? + ni? what?) = when? Sofala, 
Tete and Sena, Nika, and Hiau, rinz? Quilimane and Mosam- 
bique, linz?—when? 

50. Az, the negative a prolonged and strengthened by the aid 
of the vowel 7, and sometimes also by the semivowel y, ayz; or 
it may take also an initial breathing h, giving haa, or hayi—no. 
The Mosambique has vai; Maravi, tat; Tete, ہہ‎ 7 Mandingo, 
a-a; Setshuana, ga—no. 

51. Attshe (az, no, + tshe, no, obsolete in the Isizulu, but still 
in use among the Betshuana) = no, not so, not that, but; Sua- 
heli, stfio; Nika, sefio—no. 

52. Amanga, ٭‎ noun plural, signifying deception, falsehood, 

retense; hence the adverbial meaning, no, not so, it is false— 
fon the verb uku unga, to feign, deceive, entice. This root 
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unga si still found all along the eastern coast of Africa, in both 
nouns and verbs, all of the same import as amanga and uku 
unga in the Isizulu; thus, Cape Delgado, ulongo, it is false, a 
falsehood, a lie; si ulongo, it is not a lie; Suaheli, urongo, a lie; 
nena urongo, to tell a lie; Nika, ulongo, a lie, to tell a lie; Kam- 
ba, uwungu, a lie; asia wwungu, to tell a lie; Pokomo, muongo, 
alie; Hiau, anga, alie; Mpongwe, noka; Setshuana,:aka—to lie. 

538. Hwe, a simple form of assent = yes; Suaheli, etwa; Kam- 
bo, uo, wiw—yes. 

54. he, an expression of assent = yes, it is so. Mpongwe, 
th; Mandingo, aha; Benga and Setshuana, e or eh—yes. 

55. Lishi, ttshilo—the first form a contraction of the second 
(the pronoun 2, referring to inkosz, the chief, + tshzlo, the present 
(02 tense of tsho, speak) = he has spoken, assented, affirmed ; 

ence, yes, truly, it must be so. 

56. Yebo (ye + bo) = yes, indeed! Setshuana, ebo; Mandingo, 
yer—y es. 

In the Isizulu, as in many other languages, especially among 
the tribes of Africa, the same word appears, according to its use 
and connection, sometimes as an adverb, and sometimes as a 
preposition, or as a conjunction. Scveral words which are used 
in the twofold capacity of an adverb and a preposition, when 
they serve as the latter, are always followed by another, as by 
kwa or na; thus, pezu kwomuti (kwa + umute), upon the tree; 
eduze nentaba (na + intaba), near the mountain. 

This use of a complemental preposition prevails in many of 
the cognates of the Isizulu; thus, in the Tete and Sena, pakat: 
pa-, in the midst of; as pakati patsika, in the midst of the night, 
midnight; Inhambane, bakarz nya-; as bakart nyaushigu, in the 
midst of the night, midmght; Delagoa, tshzkare kadiambo, mid- 
day; Mosambique, ہہ‎ va-; as nzua vamuru, midday; Cape 
Delgado, wakat wa-; as wakati wamfula, in the midst of the 
rainy season, winter. So in the Suaheli, 11:7 ya-, under; ju ya-, 
over; Nika, zz ya-, under; zulu ya-, over; Pokomo, nsi ya-, 
under; ulu wa-, over; Hiau, pas? ya-, under, etc., like the Zulu 
pans kwa-, under, pezu kwa-, over. Or perhaps these and similar 
سپ عو‎ should be considered as instances of prepositions fol- 
lowed by the genitive, and more like the use of ngenxa ya- ; 
thus, ngenxa yake, on account of him, for cause of him. In fact, 
all examples of this kind serve to confirm the opinion that many 
of the prepositions were originally nouns. 


Umsunduzi, May 8th, 1858. 
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TWO SANSKRIT INSCRIPTIONS 


ENGRAVEN ON STONE: 
THE ORIGINAL TEXTS, 


WITH TRANSLATIONS AND COMMENTS. 


By FITZ-EDWARD HALL, Esq., M.A. 
Presented to the Society October 26, 1859. 


Tue stones containing the inscriptions now published were 
procured, the first at Bhera Ghat on the Nerbudda, and the 
other at the village of Tewar.b Both these places I visited, in 
1857, while on the first rnarch from Jubulpoor to Nursinghpoor. 
The larger stone had been brought, as serviceable building- 
material, to the side of a temple which was in course of erection. 
When rescued, it was on the point of being buried, face down- 
ward, in one of the walls. 1017 its threatened fate been realized, 
quite possibly it would not have been spoken of in print for sev- 
eral centuries. 

More than one historical fact deserving of record has been dis- 
covered from these monuments. The queen of Gayakarna Deva, 
Alhana Devi, was daughter of a Rana of Udeypoor, and grand- 
daughter, through her mother, of Udayaditya,* king of Malwa. 
The paternal greatgrand father of this lady, Hansapala, is, further, 
a, representative of the royal house of Mewar, now first brought 
to light. A near approximation to the dates of three of her pro- 
genitors being practicable, a basis is afforded by which a portion 
of the current chronology, for the medixval period, of preémi- 
nently the foremost family of Rajpoots may be readjusted to 
advantage. 

The names of the modern rulers of Chedi,4 beginning with 
the carliest, and the names of their consorts and kinsmen, so far 


+ 
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as they have been ascertained, “hall here be exhibited. The 
oe genealogical table shows the family that reigned in Central 
ia: 


Lakshmana Deva® or Yuvaraja Deva.f 

Kokalla Deva. 

Gangeya Deva. 

Karna Devas He married A’valia Devi, a Hiinah 
Yas‘ahkarna Deva.' 

Gayakarna Deva.) Ie married Alhana Devi.« 
Narasinha Deva.! 

Jayasinha Deva, brother of the last. 

Vijayasinha. He married Gasala Devi. 
Ajayasinha Deva,™ heir apparent. 


Alhana Devi’s ancestry, as deduced from my larger inscrip- 
tion, was as follows: 


Hansapala, a Gobhila.” 

Vairisinha. 

Vijayasinha.o 116 married S‘yamala Devi, daughter of Udaydditya 
of Malava; and these were the parents of Alhana Devi 


The second person mentioned in my larger inscription has a 
very unusual name. That his kingdom was that of Chedi is 
beyond doubt. I am not prepared to pronounce him identical 
with the Kokalla who is expressly said to have been lord of that 
country, and who was likewise a Haihaya; but as, on further 
enquiry, the two may turn out to be one, I shall enumerate such 
of the descendants of the latter as are known from inscriptions 
that have been found in the west: 


S‘adruka. S/ankaragana Mahadevi. Arjuna. 
or Ranavigraha. His son was 
Mahalakshmi Aggana (?) Deva, 
or Lakshmi, and who had a dangh- 
(rovindambaé, were ter Dwijambé. 


his daughters. 


This Kokalla thus had, at least, three sons and onc daughter. 
S/adruka, after a single glimpse, is seen no more. S/ankaraganaP 
is termed lord of Chedi: but it is questionable whether the title 
was ever more than a compliment of hopeful expectation. Ma- 
hadevi married a royalet named Krishna. Who he was we are 
still to learn. Their son, Jagadrudra or Jagattunga, as to whose 
sea! equally little has transpired, married his two cousins 

erman, Lakshmi and Govindamba. This spirited polygamist 

ad, however, already wedded a daughter of ور یا‎ but 
he had by her, it should seem, no issue. Indra, his son by 
Lakshmf, was nevertheless allowed—so elastic is Hindu cour- 
tesy—to be a grandson of Akalavarsha, and was his heir to the 
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Yadava raja-ship. Indra’s wifg was Dwijambé, granddaughter 
of his grandparents’ brother Arjuna.4 

Far from insignificant were the later dukes of Chedi,’ as is 
patent from their matrimonial alliances: and yet—such is the 
caprice of fortune—the extent of their occupancy can now be 
estimated only by the opinion of their power; and the determi- 
nation of its locality has not been effected without some little 
research. In the most recent of their inscriptions is the last 
word of them that oblivion has not usurped. Their neighbors, 
the kings of Gadhamandala, may have wrought their extinction; 
for, as 1t appears, their territory passed in part to those chief- 
tains, while the eastern shire of it was ultimately possessed by 
the Baghelas of Rewa. ۱ 

The later Bhoja of Central India has been assigned, on toler- 
ably cogent gounds, to the middle of the eleventh century. Of 
his grandsons, one, Lakshmidhara, was living in A. D. 1104; 
and another, Naravarman, died in 1188. ٭‎ Udayaditya, who con- 
nects the two generations, may, then, have flourished about 
1075. Alhana Devi, who is named, in the older of my two in- 
scriptions, as if she were still surviving at the time of, its exe- 
cution, was a granddaughter,t as we have seen, of Udayaditya. 
She may thus have been born about 1100. According to the 
ا‎ of this paper, and other evidence, one of her sons, ۶ 
sinha, was reigning in a year 907; another, Jayasinha, in 928 ; 
and her greatgrandson, Ajayasinha, was a minor in 932." Her 
birth may, therefore, have taken place as early as 850, which 
carries back Udayaditya perhaps to 790. These lesser numbers 
painly do not denote either the era of S’/alivahana or that of 

ikramaditya.” Nor can they be computed from that of Vala- 
bhi, as ordinarily assumed to count from A.D. 819: a position 
which, in passing, I believe to be contestable. The specifications 
attached to the dates 907 and 928 are, however, so full, that any 
one who chooses to undertake a somewhat tedious calculation 
is provided with data from which the first year of this, or of 
some other unaccustomed epoch, may be 0۳ determined, 

Of the two inscriptions now edited, the second, a rude speci- 
men of engraving, I copied with its stone before me. As for the 
first, I have made use of a couple of fac-simile tracings from it: 
but they were prepared by a native, a Muhammadan, who was 
unable to read a letter of the original, and who, consequently, 
is not to be suspected of conscious attempts at amendment.” 
The style and conformation of its characters resemble, as nearly 
as possible, those observed on the copperplate of Gasala Devi. 
At the end of the sixth, sixteenth, and thirty-first stanzas are 
elaborate flourishes. Once they were, it may be, of some signifi- 
cance, now forgotten: here they simply mark the conclusions of 
paragraphs. 
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508 FE. Hall, 
ar. art 1۱ 
.ہ3‎ vant aie 
aa ۹۹۴0۳ ۱ 
gaa aT ۲:۹١۳1 7 
qe carafe sta 8 ۸ 
rem: Hacer |۵۰ ھ‎ ×× 
fi at wafer: ۳م‎ aera ArT 
Ta 15865٦8۰ 8551:191۴ 
.۳7ہی‎ FUT: FY ۹۷ 
آ‎ Ag رکا‎ ag ۹داد ×ص× ۸م‎ ×۹ ۴7 
77۳۲ ۳۳۰7 1 
رچات چج‎ ۳ TL ٭‎ ×۹8 Met THAT: 
٢آ‎ ×0 TAT ۳ 718 


wT: a fing ٭‎ int سد‎ 
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32011 
Mead ٦٢٢ ۲۲۲ ۱ 
58191:00 | FATT 
5 1-167۸ ۱۴ ٥١ 
TMT SAMTS HTT 53 Tet ۶:۲۴ 3 3۱۴81۳۰۰۱ 
٠:3 Pa 75 : 7 
TT: ٠5+77۰۲ FAT ۱ 
515949 ٢ 818 
7 ۲۹۰۹۳ ۱ 
2۳۰۳۰۱۱۰۱۷۱۹۷۸۳۳ 7۳۳7 
٦7×71 ST ATS ۵۰۱ 
pat a جج ہج‎ wage at 
2717۰:۳7۰۳ 66-1 ۰ 
7×× ۳۴ ×0۱ 
15+ ]3۳۰ AA 2117 361119۴ ۱۷۱ 
87 ×5 RUT "0 ۱ 
ماانقاسسشعتظالعاعانظاطائ اتا‎ 


504 FE. Hall, 
0:٭ت‎ ATT 8 TARTS 
٭ جج‎ afer wal جو‎ ales! ۱ 
HT: .1ہ‎ THOS ہج‎ eT TEL 
are 38 ہ۸‎ 8:۱ 
[٭۳۰٭‎ THe Ag ya ۴ 
8۸1 1+ 6۸,۴ 71 
17 7 Tan ary: 
SOND ۲۹۳۳۳۳ ٣۹۳۸ +7۲۷ 
2717771۹7۰1۹۳ STATISTI: | 
TOL TT TTT ۰ 96 'ے آ×-٭-ہ×‎ 
.17م‎ latte 5ا‎ a: جو‎ 8٤ 


* The xq is rather dim in my fac-similes. The word in which it occurs ends a 
line on the stone, which is here somewhat worn. There is no doubt about the 
S; 5۲5۲ is the only form given in the dictionaries; but we is equally gram- 
matical. 

+ I may as well remark, concerning this unusual name, that its appearance on 
the stone is such as to preclude all uncertainty. No person who is familiar with 
Indian inscriptions need be told that #7: was here to be expected. Had this, 
however, been the intended reading, the method observed, without exception, in 
this inscription, would have converted the nasal point, at the end of the foregoing 
verse, into a q, 

} In these words, at the termination of a line, the stone is slightly broken. The 
55۲ is unmistakable: but the conjunct 3 has no authority but indisputable neces- 
sity. The verb is completed, in the next line, with perfect distinctness. 

§ This division violates a law of prosody. 

| Some letters are here missing, on the stone, directly beneath the °Tay= spoken 
of in the last note but one. The ئ‎ is plainly legible; and the following line com- 
mences with 8۳ My suggestion of ٥جج ۔‎ will hardly be challenged. 
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THAT MATT 

TTT: TAL 71۱ 
20906 ۷٤۷۷ 
aT: | 7 
٦۹۰٣ ATTRA | 
1771٣ ۳۹۰۳۲۲۳7 
ا1۰ت‎ At 5ھ‎ ۴ ۱ 
23 جج56‎ eer 

3-4۰ Att: ۹۹۹ 1۰۱۰۱ 





32-17۰۲ ٦٦٦٦٦٦٦٦٦ 39:۱۷ 
et 380 سو کہ‎ 
HAT +1۱ 
cat YT awe و‎ 
0 90 0 


۷ ۵01. VI. 


506 F. E. Hal, 


TENET AT ۳۳٣٣۳۳٣۲۳۳۳۳ 


۱)-- 080 
آجہ کل ٭7 77760 


0 115:571 7 0 7ج 5 


1۳1۳ ٥1۹۰:1101 ::118 ۶ 
۲٦ ۴۰۷۳۷787۳۰۷۴۲ ٠ 
57+577 ۱0۸7۱ 
aah tet arent 8۳۲۴5 wey ۷ 
11۹۲ 77۰۱ 
23۷۸ AM ) ۱ 
2 71ل‎ 3(۰۹۸ AL ٭٭٭د٭×-‎ 
۳۳۳٣ پچ ۲>ہ×مموچہجر-:‎ 
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piiaara پچ" ۳ 748 79٭39‎ 
GATT ٢ TEM ۶۱۳۲۳ ۱۹۲۳۹۹۱۲۳۹۲ :86 nt 
Raat fara 7 
81191 ۲۹۹۹۶ 7۰۱ 
at ۱۹۶1۹۹32075 - 
aa forbear ٦۴ nekn 
Sq  .:. 11 
٦1۰ أ۶۱‎ )۰ 
۹۹118۷۰۷۲ ۱۷ 
AMAT A MTA AH ATT ١ 


EN 


23۲7+ 8 WTA ۹۰ ۱۷ 
89014۰ 75 
Mag 91 کٹ‎ 
7۳ ٦ ATT Sustiet ٣۲ 
at: (۰ ">0 
HARA ج3‎ ۱ 
1۰٦۹۱۹ ITT ATAT ۷۱ 
117۰7 7 


* Here is another prosodial defect, similar to that pointed out in the fourteenth 
stanza. 


58 ۱ F. E. Hall; 


[5۲ 0-1 
۳ Taare 0۶ 
7 fai Tay 8۱۷ 
2 ~ ae. 
119318101۱ 
TAT TUT 771٦ 7 ۳۳ Tu gen 
NST محم مہ ےج‎ 1" 
1۹7:117 ص۰۱ ۲ 1۹۰۹م‎ 
۲۳ا7‎ At: ۳۳۳ 
7171815717۱ 
751۴1۳۳87 arty 
69 01 
۲۰۰۳۲۰۲۰٣۰٠٢۳۰٣7 ١ 
AMAT TT ETH 8: 781111 0 
23183068 aa -پ‎ 71 
ا77۹٣ ہا‎ AT 1 kn 
رت‎ ۰َ 
311 ہ٣‎ ٥۳۶۳۲۳ 1۱ 
WAIT ہ٥ ات‎ ٦ Tat 


_ ٭‎ The first half of this line faultily ends with the middle of a word, the syllable 
٣: in contrariety to a metrical canon. 


Om! Glory to Siva! ‘ 


1. May the lunar digit on the brow of the Moon-bedecked— 
which digit, though but: one, and individual, yet, even in the ab- 
sence of evening,-constantly begets the convictjon, as pertains to 
the opulent in attendants, that it is the second—augment your 
prosperity, and preserve ۹۶ unimpaired.! 

2. May the ranges of sacred watering-booths—chafed by the 
creeping and leaping waves of the celestial river which meanders 
on the head of sya ects you. Is it lines of white lotoses 
that present themselves? Or divisions of the moon? Or germs 
of virtuous deeds? Or, else, the sloughs of serpents? Or, again, 
eruptions of ashes? Thus are they made the subject of specula- 
tion by the immortals. 

8. That which 1s a pure pervading element; that by whose rev- 
olutions the earth is illuminated ; ۸۸۲ which imparts happiness 
to the eyes of the world; that which 1s the cause of diversity 
among savors and the like, whose inhesion is in the terrene; 
that which is a receptacle surcharged with odor; he that sacri- 
fices ; that which 2s absolutely cold; and that which is tactile, but 
devoid of color: may Siva, by virtue of these material forms,® 
defend you. 

4, May Nilakantha*—exciting, by the display of his javelin and 
battle-axe,° affection in Lig gotaries; the smeared with camphor; 

a ar on you all objects of desire. 
unterfeiting ivory whiter than 
ant? potent to dispel the 
» from the small- 
٭‎ felicity. 
90۳11010 elocution,® all 

7 0700 DY 055ا‎ but the minutest rudiment 
of whose blandishments, men inspire, in assemblies, the highest 
reverence—support you. 

¢. In the lunar line! there was a sovereign, by name Arjuna: 

ossessor of a thousand arms; a fire, by night and day, in sub- 

uing the hearts, one aftcr another, of all dwellers in the three 
worlds; by his effuleence putting contempt on other monarchs; 
and, by the recollection of whom, things long ago lost, or taken 
by thieves, are, even to this day, recovered.!! 

8. Among his descendants arose Kokalla Deva: a famous 
lord of earth; whose story, though most wonderful, ts yet not 
mythical; wearing a majestic aspect; and whose name, invoked, 
was the sole resort that produced joy to the triple universe. 

9, From him sprung King Gangeya Deva: who, by the dis- 
comfiture of hostile princes sustaining huge mountains of pride, 
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acquired infinite distinction; and who, an all-bestowing tree to 
suppliants, as making Mount Meru unworthy of similitude, placed 
this earth, though lying below, above elysium, aud rendered it 
a fit habitation for the gods: 

10. The vine of whose renown—a vine sprinkled with the 
nectar of meritorious achievements, and promotive of pure ex- 
cellence—expanded itself over the entire pavilion of the cosmic 
egg. 

0 Of him—who replenished with gold the ocean of impor- 
tunities of Ais crowd of petitioners; and of coveted celebrity— 
was born King Karna: 007 

12. Which king, unprecedented in splendor, maintaining the 
full energy of heroism, the Pindya discontinued violence; the 
Murala renounced all inclination of arrogance; the Kanga ne- 
gotiated an audience; the Vanga, with the Kalingas, was solicit- 
ous to do thereafter; the Kira, like a parrot, staid in his house, 
as a cage;!? and the Hina!’ dismissed his elation: 

13. Princes at variance with him ; whose consorts severally thus 
protested: ‘This whole country, which he enjoys in consequence 
of the defeat of our lords, will we, as it were, diminish to view: 
for that, by the tears springing from our eyes, we have made 
great the seas; and we have, moreover, aggrandized them by 
the surpassing water of owr jewels,’ 

14. From him the illustrious Yas‘ahkarna derived’ his honor- 
able origin: who lighted up the circuit of the quarters with the 
moon of the fame which accrued tv ۸ ×× from devastating Cham- 
paranya;'* whose heart was free from crookedness; precéminent!® 
among rulers; who, holding all learned men whomsoever in 
esteem, enriched them by his munificence. 

15. From him, a treasure of the perfection!’ of all virtues, in- 
scrutable, sprung King Gayakarna Deva; the very sun of whose 
grandeur availed” to bring about the uprising of a sea!® of deso- 
lation to the wives of hus foes. 

16. A monarch was he, who, in brightness of complexion, out- 
rivalled orpiment;” who was a cornucopia?! of probity, a gar- 
land of diffusive merits, the one destroyer of the hordes of his 
enemnes, of unsullicd splendour in battle, restraining the wicked 
by his beaming ylory, and whose sword was of the keenest. 
17. The race” of the sons of Gobhila is of note among the na- 
tions. Therein was born King Hansapila; by whose thronging 
armaments, equipped with gallantry, and irresistible, the mar- 
shalled squadrons of all combined antagonists were humiliated. 

18. The issue of his body was the fortunate King Vairisinha ; 
whose feet were tinged by the reflection of the head-gems in the 
frontlets of all tributary chieftains,” prostrate in act of fealty ;*! 
a repository of faultless wisdom, but not, indeed, an asylum® to 
imperious suitors, 
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19. He, Vairisinha, moreover, consigned the kinsmen of his 
adversaries to the recesses of deep caverns; and, entering in per- 
son, caused that their women” neglected their tresses altogether. 

20. Of him was born King Vijayasinha; the good fortune of 
whose foes was overborne by the pressure of his comeliness and 
chivalry, deserving the congratulations of all the people; and 
the moon of whose glory was waxing in the world continually. 

21. S'yamala Devi, the beauteous daughter of Udayaditya, 
supreme ruler of the realm” of Malava, was his consort; a talis- 
man” of bountiful courses, and lauded for her elegance. 

22. Of him, King Vijayasinha, equal to the custody of the 
world, was born, by her, Alhana Devi; in presentment, the spot- 
less fluttering pennon of her long-descended lineage:* as the 
wife” of S’ankara had her origin from the Master of Mountains, 
by Mend,?! and as the spouse of S’ubbrabhanu sprang from Dak- 
sha, creator of the human family, by Virint 

28. King Gayakarna, celebrating nuptial rites with her, be- 
stowed on her the highest affection ; even as Sankara on Siva 

24. She, a mansion of erotic scntiment, the pinnacle-ball™ of 
accomplishments, a wreath of loveliness, the emporium of exeel 
lencies, brought forth, by King Gayakarna, a son, King Nara- 
sinha Deva. 

25. Of him, the prosperous King Narasinha Deva, mav the 
refulgent moon of glory as it were imbue the walls of the direc- 
tions with grateful store of refreshing nectar. And may the 
earth, obtaining in hima fitting protector, thus enjoy content, 
as that of foregone mighty monarchs it shall take no slightest 
thought. 

26. May his دج‎ brother, Jayasinha Deva—in wondrous 
wise doing honor to his brother, the first-born; like as for Réma 
regard was had by Saumitri—be eminently victorious; who, 
strong-armed, defeated his enemies’ hosts, strepitant as thunder- 
ang clouds, teeming with strategy, and comprising warriors of 
most stalworth frames. Bravo!” 

27. That lady, the open-handed Alhana Devi, mother of the 
bappy Narasinha Deva, occasioned this sanctuary of Indumauli* 
to be erected, and this cloister, with its admirable pavement. 

28. The same, by the agency of her commussioners, constructed 
this hall of learning and line of gardens, wanting for nothing, 
in two ranges, attached to the temple of S’ambhu. 

29. ‘To this divinity, entitled Vaidyanatha,” the queen- -to the 
end that her good deeds might be blazoned—set apart the village 
known by the name of Undi, in the’ canton® of Jaiili, with all 
the dues exigible therefrom. 

80. In like manner she appropriated another village, called 
Makarapitaka,® situate at the base of the hills, on the south 
bank of the Narmada. 
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31. Let the auspicious Rudraras’i, a Pas’upata® ascetic, of the 
Lata! race, and his heirs spiritual, fitly administer the duties of 
the charge of this establishment, till S’ambhu shall mete out the 
duration of the spheres. 

82. In the family of Maunin—connected with three branches, 
those of Bhargava, Vaitahavya, and Savetasa’*—was born, of 
Mahes’wara, so called, one Dharanidhara, by name; a person of 
worship, repute, and good presence: 

83. By whom—adorned with secmly radiance as his frontlet, 
replete with exubcrance of exalted tenderness, and whose grati- 
fying condition long endured—the three worlds were, so to speak, 
irradiated. 

34. 111 son, Prithwidhara—who has scanned the further shore 
of the profound main of all science, and whose concourse of dis- 
ciples has conquered scholastically the round of the quarters— 
transcribed*® this encomium. 

85. Lis—Prithwidhara’s—younger brother, of singular skill 
among such as are conversant in logic, the learned S’as‘idhara, 
as was his appellation, composed this memorial : 

86. All this the artificer** called Pithe, proficient in the ordi- 
ear of Vis'wakarman,* has regulated; as Prithu disposed the 
earth.“ 

37. Mahidhara, son of the chief craftsman, Balasinha, wrought 
this stone with characters; as the firmament 2s bestrown with stars. 

Sunday, the 11th day of the light fortnight of Marga, in the 
year 907. 


[7871۶710 No. II. 
TUS ٦۲ 8۸ 71۱ 
ہچ ےت‎ Tet ںہ‎ 
TMA ہہ‎ +۸8۱ 


ANT RATATAT ۲۲٣۳7۴۸97۳ ۱۱ = 
Had tee 55۹106 & Tat ۱ 
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TRANSLATION. 


1. We render homage to the supreme Brahma, who 7s intel- 
lect and felicity ;47 adored by Brahma and the other cnferior dei- 
tics; Mahdideva;* god of gods; parent of the world.” 

2. The son of the fortunate King Gayakarna, the auspicious 
King Narasinha Deva, has conquered the carth. May the fortu- 
nate Jayasinha Deva, the equitable prince,” his younger brother, 
long be triumphant ! 

8. Kes’ava, son of the late A’ladeva Astaka, the Brahman so 
called, procured this temple of I’s'wara to be constructed.*! 

In the year 928; Sunday, the 6th day of the light fortnight of 
Savana; the moon betng in the asterisin Hasta. 

Family name® of Kes‘ava, the collector®**—Katyayana; his 
residence—the village of Sikha, in Malavaka.™ 


PRoOsODIAL INDEX TO THE FORMER OF TIE FOREGOING 


INSCRIPTIONS. 

No. of stanza. Name of metre. 
1, 5, 8, 15, ie 
17, 18, 20, 26. Vasantatilaka. 
2, 3, 7, 9 12, ے‎ deasoed 
13, 14, 22, 25. S’ardilavikridita. 
4, 10, 11, 23, 
28, 30, 35, 36, 37. Vaktra. 
6. S'ubhé. 
16. Malini. 
19, 24, Upendravajrda. 
21. S'ri. 
4, Sati. 
29. Slalini. 
dl. Indravajra. 
32, 34. Varidhard. 
ed. A'rya. 


None of these metres call for special remark, except those of 
stanzas 6, 21, 24, 82, and 384. In these we have quatraius com- 
posed of the Indravajré and Upendravajré measures intermixed. 
The modes in which they are combined were long ago alluded 
to,* but have not yet been detailed; and the A’khydnaki, which 
Colebrooke correctly limits,t has erroneously been understood 
as embracing all these variations.{ The A’khydnaki, as ordina- 


* Colebrooke’s Miscell. Essays, ii, 100. 

+ Ibid., ii, 124, 164. 

+ Dr Stenzler’s Raghuvana’a, p. 174: and Dr. Bochtlingk’s S’dkuntala, p. 290. 
Other editors have gone still further astray, in supposing the term Jndravajrd to 
denote a tetrastich of any of the sixteen sorts named in the text, the Upendravajrd 
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rily described, is the same as the Smriti; some, on the other 
hand, holding it to be one with the Maniprabhd. The Vipari- 
tikhydénaki, again, is equivalent to the S’vd; or, perhaps, on a 
different view, it corresponds with the S’ubhd. Very likely the 
comprehensive nomenclature about to be brought forward is of 
somewhat late origin. It does not, however, furnish appellations 
for mere factitious or new-fangled refinements; as will be seen 
—to go no further*—by the annexed references to a few of the 
first fifty-nine stanzas of a single canto of the Raghuvans'a.t 
The pure Upendravajréd and the pure /ndravajrd constitute, re- 
spectively, the beginning and the end of the series. 


No. Sanskrit name. Prakrit name. Composition. Raghu., IT. 
2. Muniprabha, or Kirti. Kitt. ]٢ uv 39, 
3. Hantimati or Vani. Vani, ۳ 0ء‎ 1. 
4. Sati or Mala. Mala. 11U U. 15, 
5. Gati, or S ald. Sala. UUTLL. 28. 
6, Smriti, or Hansi, Hansi. 11۲0 ٠ 2 
۲. Kris'a, or Mayda. Mua. GL. 59, 
8. S'ri, or 6 Jud. 1[1۲11. 22, 
9. Dhriti, or Bala. Bala, ۲:۸. 6. 
10 Unnata, or l’rdra. Adda. Let. 13. 
101. Stivd, or Bhadra., 720. ۲١1٤11٦ 9, 
12. Varidhara, or Prema. Pemma. | os Ee 1, 16. 
13. Pritimati, or Rand. Rama. تا‎ II. 8. 
14. Priya, or Riddhi. Riddhi. IVIL 31. 
15. Stubha, or Buddhi. Buddhi, ا‎ 11 1+ 12. 


The metres of this table are disposed agreeably to a method 
which evidences some ingenuity. The cusuing couplet—which, 
like those that follow it, is from the Vritta-ratndkara—states the 
rule: 


٣77۳ 5 ۳ we: تہ‎ 23۰ 


not excepted. See Prof. Lassen’s Anthologia Sanscritica, p. 104, and his -و/71)‎ 
gorenda, Prolegomena, p. xxiv Dr. Tullbery is of the same opinion, and, in like 
manner, wrongly holds that the /ndravajrd may commence with a palimbacchius 
or with an amphibrach, at pleasure. See his Mdlavikd et Aqnimitra, ۲ vii, It 
may be observed that the stanza which he there numbers as the fiftieth has twelve 
syllables to the verse, not eleven. It is, therefore, Vans’astha; a metie which 
may be elongated fiom the Upendravajrd, by simply exchanging Sts final eyllable 
for an iambus. 

The eleven stanzas, blended of Upendravajrda and Jndravajrds, which occur in‏ ٭ 
the S’dékuntala, exemplify no less than nine of these species,‏ 

+ My authorities for the following particulars are the Chhando mdrtanda, as cited 
in the Vrettaratndharddors'a of Divakara Bhatta, son of Mahadeva Bhatta ; and a 
treati-¢ on Prakrit prosody, my copy of which is defective at the commencement 
tie . the ee and of which ۱ know neither the tide nor the author. If the 
sanskrit names in the firet column here given have Pidkiit repre i 
سا وا‎ a g kiit representatives, I have 


Two Sanskrit Inscriptions. 518 


SA LMG PIAS 17د‎ ۱ 
ہ7‎ Sa ۵٭7۷۴٭ ہہ×7ہہ‎ ۰۱ 


A more explicit explanation, and one specifically adapted to 
the combinations before us, may be given in these words. Write 
U four times in a horizontal line. Under the first to the left 
place an I; and, to complete the second line and variation, bring 
down the other three, to accompany it. The same process is 
again and again to be repeated. The U which stands furthest 
on the right is always the letter which governs the leading con- 
version next to be effected; all the letters to the right of that 
directly under it being exchanged for U's. Thus continue to 
operate until a line is bronght out made up of رہ‎ 

Suppose, again, that only the number of a variation is known, 
and it is required to ascertain how that variation is constituted : 

۱ ہ٭ جہ :یہہ ٭ TEST‏ 


1111۱ بج م3 ج<صہ 
In other words, halve the figure, if the result will be an inte-‏ 
ger. If not divisible by two without a remainder, first add‏ 


unity to it. When four numbers are thus obtained, subscribe 
U’s to the odd, and I’s to the even. 


E 1111 § 3 2 ] 12 6 3 2 16 8 4 2 
“2 pUUU UUIU IIU!] III 


Once more, the components of a variation are given, to find 


its number: 
sigce Ferrara wast 7۶۲ ٢٢۳٣۷۳ | 


RTT TT .7چ جہ‎ 756۰۱ 


Write 1, 2, 4, and 8 beneath the four literal symbols, respect: 
ively; and increase by one the sum of the figures attached to 
the 7 

UUUU UUIU 111 Itt! 
re 1248 1248 1248 1248 


O11 4-15. .13--[+و+یہر‎ 142+4+44+8+1=16. 


The couplets which follow, in the original, however curious, 
are of little practical value. ‘T'wo of them show how to deter- 
mine the number of variations containing one I and three U’s, 
two I’s and two U’s, etc. Afterwards, the construction of the 
khanda-meru is described by implication. 
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NOTES ON TILE INTRODUCTION. 


a, Near this spot Isaw a temple, in the cireumjacent close of which 
were mutilated images, of large size, of the sixty-four Jogenis. 


b. When at this place, on enquiring its ancient name, آ‎ was told, by 
the village oracle, that it was the Tripura of the Puranas. ۰ 

In the eighth chapter of the Reva-mahdtmya it is said that Tripuri- 
kshetra, where S‘iva flung down Tripura the Titan, lies to the north of 
the Narmada. 

The twenty-ninth chapter of the same work somewhat discordantly 
relates as follows. The demon Bana, in reward of lis austeriGes asa 
votary of Sdva, received from him the gift ef a راہ‎ Brahma and 
Vishnu each adding another, he obtained the epithet of Tripura, or 7¢i- 
,مہ‎ When slain by Niva. as he was traversing the heavens, a part of 
his careass fell near the well-known mountain Srisfaila, mn Siddhakshe- 
tra: another fragment uot far from Amarakantakat and the remainder, 
in the vieinity of Gangisdvara. The weapon, Aghorastra, with which 
he was demolished, reached the carth ata pet ef the Nerbudda hard 
by daleswaratirtha, aud sunk to Hasdtala, the nethermost of the infernal 
stages. Where this tale is brictiv rehearsed in the Gan stopapurana — 
prior section, chapter seventy -one— Bana carries off Pradyunina y whose 
futher, Krishna, attacks the giant, and, after propitiating Ganes‘a, over- 
comes the Inonster and takes possession of his dity Monitapura, The 
Vishnu-prranae tells a sory ditterent story, Sce Wilson's: translation, 
yp. 596, Some ten chapters of the first half of the Ganes‘opapurana, 
beginning with the thirty-eighth, are taken up with Tripura or Bana. 

Parenthetically, M. Trover is wrong in speaking of the “trois villes,’ 
named from Tripura, as being “du moderne pays de Tipparah” (2eaja- 
taranqini, 1. G10). Tt is stated, in the course of the legend above سور‎ 
counted from the 2erg-mahatinya, that there is a Tripurapura in the 
nelghborhood of Srisaila. That the town vulgarly called) Tipperah, 
Which gives name to a district of ہلسم ڑا‎ is more properly Pipura, by 
depravation of the Sanskrit Tripura, we diave the igh authority of 
Colebrooke. See his Remarks on the Husbandry and Internal Com- 
wnerce Of Bengal, London edition of 1806, pp. zs and 803 and his Mis- 
eellancous Essays 240. Some relevant but unverified assertions of 
Colonel Walford will be found iu the Astatie Researches, ند‎ 451. Of 
the situation of the third Tripura, or Tripuri, evidently the most noted 
of all, there can be itthe question, ‘The Tripuri named in the aina- 
kota is explained by Professor Wilson, in dis Sanskrit Dictionary, as 
being “the modern Tipperah.” Bat the dZadna-kos'a, in my manuscript 
Copy of the tent aud commentary, CAVES, as another designation of Tri- 
puri, 377: which, in the Calcutta Impression, 1s corrupted to 
836+7, T have not aceess to the English or other new reprint of this 
vocabulary. Professor Wilson also inadvertently gives 37 the adjec- 
tive of 777 as an equivalent substantive. 1 

I suspect that the بھوڈاوااء‎ spoken of at p.492 of the Journal of the 
Asiatic Society of Bengal for 1839, took place at Tripuri, not at “Sri- 
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mantipuri,” as according to the translation. That the original runs 
7 , is not an unreasonable conjecture. 

It is, thus, tolerably clear that Chedi, at one time, extended down the 
Nerbudda almost to the western extremity of the- District of Jubulpoor, 
as now defined. [ shall return to the consideration of Chedi a few pages 
forward. 

Professor Lassen’s deductions from the legend of the slaughter of 
Tripura are scarcely such as to command unqualified assent. See his 
Indische Alterthumskunde, i. 71, 72, foot-note. 


Under the reign of Lakshmidhara—son of Udayaditya, and grand-‏ ےہ 
son of Bhoja—a grant of a village was issued by his younger brother,‏ 
Naravarman. Its date is A. J). 1104. Naravarman lived till 1133. See‏ 
the Journal of the Bombay Branch of the Royal Asiatic Society, i (1848).‏ 
and Colebrooke’s Miscellaneous Essays, ii. 8303. I will here‏ ;277-281 
simply mention that the speculations of the late Mr. Henry Torrens,‏ 
which carry back the era of Udayaditya to the seventh century, are‏ 
utterly without foundation. This I shall show at length, in a future‏ 
communication, See the Journal of the Asiatic Society of Bengal for‏ 
p. 545.‏ ,1840 


da, Their gentile denomination was, perhaps, Kulachuri. IT am not 
prepared to say what ‘relation, whether that of identity, or otherwise, 
may have subsisted between the Kulachuris, “ Narachulis,” Kalachuris, 
and “Kalabhuris.” See the Journal of the Asiatic Society of Bengal 
for 1839, pp. 488 and 490; Sclect Specimens of the Theatre of the Tin- 
dus, ii. 359 (Second edition); and Journal of the Royal Asiatic Society, 
lil, 259, and iv. 19. 


e. Vontha Devi, daughter of a Lakshmana who governed Chedi, 
becaine the wife of Vikramaditva—if the name be not Vijitaditya—a 
prince of the Chalukyas. See the Journal of the Royal Asiatic Society, 
Hi. 261; iv. 7,40: v. 315. 


f. The term Yuvaraja is much more like a title, ‘prince regent,’ than 
like an appellation. For an apparent example of it as the name of a 
king, see the Journal of the Royal Asiatic Society, i 96. 

That our Yuvaraja is an antonomasia for Lakshmana Deva, is a reve- 
lation for which we are to thank a writer who has never yet been taxed 
with excess of critical scepticism. In the present instance, however, 
there is no reason why his word should not be taken without reserve. 
The fact here brought forward was immaterial to any of his theories. 
I mean Colonel Wilford. See the Asiatic Researches, ix. 108. 


g. 116 founded the city of Karnavati. See the Journal of the Asiatic 
Society of Bengal for 1839, p. 489. Karnavati may have been misread 
for Karnavali. If so, perhaps we have it in Karanbel, now a heap of 
ruins, only afew miles from Bhera Ghat. But local tradition refers 
Karanbel to a chieftain of Gadhamandala, 

“The famous S/rikarna Deva, in his grant, lately found at Benares, 
declares that he was of the Haihaya tribe, who lived originally on the 
banks of the Narmada, in the district of the western Ganda, or Gaur, 
in the province of Mélava. Their residence was at Chauli Mahes’wara, 
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a famous place of worship, to this day, on the Narmada; and built by 
one of his ancestors.” Col. Wilford im the As. Res., ix. ۰ 

“The ancestors of S‘rikarna Deva, mentioned in the grant, were, 
first, his father Gangeya Deva, with the title of Vijayakantaka: he 
died in a loathsome dungeon. Te was the son of Kokalla Deva, whose 
father was Lakshinanardja Deva.”  Id., ibid., ix. 108. 

It is easy enough to imagine how Colonel Wilford would have spec- 
ulated on a Kokalla’s having a son S‘adruka, had he been aware of the 
circumstance. 

hh. See the Journal of the Asiatic Society of Bengal for 1889, p. 490: 
also note 13, further down this paper. 

i. Yas/ahkarma Deva is the form in which, doubtless by mistake, 
his name is elsewhere written. Ibid., p. 490. 

j. Gavdkarna, the more grammatical form, is found in my second 
inscription, and in the grant issucd by Gasala Devi. 

k. Her name has also appeared as Arhana Devi. See the Journal of 
the Asiatic Society of Bengal for 1839, p. 490. 

This prince, it should seem, left no offspring, male or female.‏ ا 


m. Ajavasinha Is placed in the year 932 of an unspecified era. See 
the Journal of the Asiatic Society of Bengal for 1839, p. 492. His con- 
sent to the grant of a village, made. at that time, by his mother, was 
considered to be necessary. As further evidence that he was only heir 
e\pectant to the government, and not actually in possession, we have 
the argument that he is styled .۳ب۲‎ 

mn. This appellation is the same as that of one or more ancicnt sages 
who have written on Vaideka در‎ ٤ح‎ The immediate suceessor of 
the founder of the Udevpoor dynasty is called Guhila, in the only other 
inscription yet found, one from Mount Aboo, where he is eommenio- 
rated : 

7۲777۴۴۰۰: ۲ 


apy Tat‏ 77| ۳7ہ 
۱ 9ج ہ٣٤77‏ ۲جو 


‘Preeminent is the generous race of Guhila; abounding with Lranches 
and offsets; of good progeny; of laudable attributes; whose vehicles 
adorn the directions: restmy on the heads of monarchs.’ 

In translating, ۱ have neglected the puns. 


TTR ح۳۲٣‎ 7۲ 
٦ ۳+ تم‎ : ۹ 
تج آ۲‎ ۴۰۳۴۳۲۰ ۷ 
‘The son of Vappaka was King Guhila, so called; a master of policy ; 


and whose name the rulers sprung from his family invocate, for the pur- 
se" defilements of the Iron Age.’ 
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For the original of these passages, and of those shortly to be adduced, 
which )as never before been published, I am indebted to the kindness 
of my noble friend the late Sir Henry Lawrence. Professor Wilson’s 
copy of the Sanskrit was manifestly a carcless one. Sce the As. Res, 
Xv1. 292-298. 

Concerning the Gahlots, as the Gobhilas are vernacularly entitled, Sir 
Henry M. Elliot writes: “Their neighbors, who for some unexplained 
reason are fond of imputing cowardice to them, say their name of Gah- 
lot is derived from gahlé, a slave-girl; but the real origin is the fol- 
lowing, which is universally believed in Mewar. When the ancestors 
of the Rana of Mewar were expelled from Guzerat, one of the queens, by 
name Pushpavati, found refuge among the Brahmans of the Mallia 
Mountains. She was shortly afterwards delivered of a son, whom she 
called, from the cave—guhé—in which he was born, by the name of 
Gahlot; and from him are descended the present Ranas of Udeypur. 
Their claim to be descended from Noshirwan and a Grecian Princess, 
which has frequently been discussed, invests this clan with a peculiar 
interest.” Supplemental Glossary, i. 322, 323. Sir Henry should have 
seen that this etymology has far too much of the ordinary complexion 
of native romance to deserve the ready credence he has accorded it. 

1180 the name in discussion been derived from guhké, and so etymolo- 
gically significant, it would scarcely have been changed into Gobhila. 
Very likely it was originally Guhila, and was subsequently Sanskritized 
intv Gobhila, for the sake of seeming canonization. 


o. The present mention of Hansapala is, as I have already intima- 
ted, the first that we have of him. He was also called Vairata, unless 
Vairata was his brother, or some other ear celative. T again cite the 
inscription from Mount Aboo : 

* * * * * 


aon 7: vaqtofaraayutary ۱۷:ج‎ 
231107 frst 1:71 +18 ۷ 
TORT TRA TATA: | 


|ضص6۹۸۰: ۲۳۳۲: ۳ب۴ ہما 


‘Vairata, a lord of earth, who destroyed the abode of his antagonists 
with his two staff-like arms, caused, by his might, the heads of those 
inimical to him to toss long on their pillows. 

‘That king, who had destroyed all his adversaries, having demised, 
in the nest place Vairisinha [#¢., the dion of his foes] justiticd his de- 
signation the earth over. 

“¢QOf broad chest and slender waist, making the dwellers of the earth 
to tremble at his battle-ery, Vijayasinha [4 ¢, the lion of conquest] then 
slew his enemies, as they had been elephants.’ 

Instead of the first of these three paragraphs, Professor Wilson has: 
“the king of the world, having slain the associates of his foes, compelled 
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them to bow their foreheads to his footstool.” On this he observes: 
“There is, however, something wrong in the verse ; and it seems likely 
that we should have the proper name, in it, of another prince. Ksho- 
nis‘wara may be a proper name, instead of an epithet: but it is not 
ordinarily so used.” As. Res., xvi. 295. It is difficult to form even a 
guess as to what the Professor had before him. At all events, his text 
was mniserably corrupt. 


p- Mangala, a Chalukya chieftain, is said to have repelled Buddha- 
raja, son of a S/ankaragana. Sce the Journal of the Bombay Branch 
of the Royal Asiatic Society, iii. 203 ete. 

q- The matter of this paragraph 1 have collected from these sources: 
Journal of the Royal Asiatic Socicty, iii. 94 etc.; and Journal of the 
Bombay Branch of the Royal Asiatic Society, 1. 217 etc. iv. 111 ete. 
The last reference has Kohkala for Kokalla. 

I have adopted, on eramination, an obvious suggestion of the late 
Balagangaédhara S/strin, as regards the topical acceptation of the term 
importing the relationship between Ak4lavarsha and Indra. It may be 
added that Major G. L. Jacob has altogether misunderstood his original, 
in espousing Mahadevi to wAh4alavarsha. 


r. Professor Lassen, in 1827, wrote as follows, touching Chedi and 
its synonyme: “hisce nominibus nil de situ gentis definitur; nam om- 
nia prorsus sunt ignota. Chedes a Wilsone (s. v.) ad eam regionem 
referuntur, quae hodie dieitur Chandail: yverum hoe contra auctoritatem 
Hamiltonis est, qui (Descrip. of Hind., IL, p. 13) asserit, Chandail Sans- 
crite dictum fulsse Chandala. Totam rem, ut incertam, in medio relin- 
quam.” Commentatio etc. de Pentapotamia Indica, p. 89. And the 
question, it is believed, has awaited adjudication down to the publica- 
tion of the present paper. 

Mr. Wathen confounds Chedi with Ganjam. Sce the Journal of the 

toval Asiatic Society, 1.380. Afterwards he makes it to be “Chandail, 

in Berar.” Ibid, ٠. 345, 346. From Captain Blunt we know where 
Chandail begins, in one direction: but its extent has never been defined, 
Asiatic Researches, vii. 59 ete. Sir Henry M. Elliot, speaking of the 
Chandels, says that there is “a large clan of them south of DBurdee, 
giving مسوم‎ to a province called Chandelkhand.” si ae (rlos- 
sary, 1.180, 181. But the word Chandelkhand, though analogical in 
formation, is, I find, nothing but a coinage: like the late Colonel Dix- 
on’s Merwara— as it is written accurately) —for what the natives call 
Magra. 

But, if Mr. Wathen’s views are more or less wide of the mark, neither 
can we rely on the dictum of Professor Wilson, who says that “the 
situation of the ancient kingdom of Sfis‘up4la is always considered to 
be that of the modern Chandail; and in original Sanskrit writers 
Ranastambha * * is well known to be Chandail and Boghelt, and 
lying south of the country termed Vindhyapérs/wa, the skirts of the 
Vindhya mountains.” Journal of the Royal Asiatic Society, ii, 304. 
Again he speaks, vaguely, of “Chedi, or Chandail, in central Hindus- 
tan.” Tbid., ii. 208 His earliest decision of this point is in the first 
edition of his Sanskrit Dictionary, where we read, in definition of 
Chedi: “The name of a country ؛‎ perhaps the modern Chandail. Or. D.” 
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This abbreviation indicates “the original compilation, when the word 
contained appeared to be correct, and could not be found in any other 
authority.” The fact seems to be, that the apposition of Chandail to 
Chedi was the mere guess of some مر‎ and a guess prompted by 
their remote similarity in sound. Yet it is written, in the Professor's 
translation of the Vishnu-purdna, p.186: ‘“Chedi is usually consid- 
ered as Chandail, on the west of the Jungle Mehals, towards Nagpur. 
It is known, in times subsequent to the Puranas, as Ranastambha.” 
This annotation is annexed to the impossible word “Chedyas.” The 
Sanskrit has Chedi; the people of which are Chaidyas or Chedayas, 
according to Hemachandra. The Jungle Mehals are to the east of 
Chhotaé Nagpur, and conterminous with it; and the equivalence of 
Chandail to the doubtful Ranastambha is altogether hypothetical. See 
the Quarterly Oriental Magazine for December, 1824, p. 192, foot-note. 
There is no such country as Ranastambha named where Professor Wil- 
son thought he had found one. See the Journal of the Royal Asiatic 
Society, ili. 262. Among the descendants of Jy4magha, says the Pro- 
fessor, “we have the Chaidyas, or princes of Baghelkhand, and Chan- 
dail, and Das/4rha—more correctly, perhaps, Das‘4rna—Chattisgher ” 
(sic). Translation of the Vishnu-purana. In passing, at p. 186 of the 
same work, Chhattisgarh only “scems to be in the site of Das‘arna.” 
Das‘arna was to the cast of Chandeyree. 

M. Troyer confidingly asserts of the “Tchédas,” that “ils habitent le 
Behar méridional ;” and he speaks of Chedi as being “ probablement le 
Tchandail actuel.” éja-tarangini, i. 567, note; ii. 629. 

It may be concluded that Rewa and Mundla, in part, if not im all, at 
least as to the second, were anciently embraced in the land of Chedi. 
At that time, as in times when the old geographical nomenclature of 
Central India had fallen into disuse, it also took in something of the 
District of Jubulpoor, When Dhrishtaketu was lord of the Chaidyas, 
his residence was at S‘uktimati; and at one period, if not then as well, 
a stream of the same name flowed past the capital of Chedi. Hard by 
was Mount Kolahala. Mahubharata, Vana-parvan, s'l. 898 and 2531; 
and Aldi-parvan, s'l, 2342-2368. We might expect to find that the 
S‘uktimati river took its rise in the S’uktimat mountains; but, on the 
contrary, its source is referred to the Riksha range, from which various 
Puranas derive the Nerbudda, the Taptee, and the Tonse. The site of 
the city of S‘uktimati is, therefore, not vet to be settled by the aid of 
its river. Colonel Wilford, with his usual eccentricity, relegates the 
S‘uktimati, “full of oysters,” to parts widely astray from its sober lati- 
tude and longitude. See the Journal of the Asiatic Society of Bengal 
for 1851, p. 254, 

The town of Tewar, a few miles from the station of Jubulpoor, was, 
in distant ages, included in Chedi; as has been made out in a previous 
note (note b): and the first of the inscriptions in this paper shows that 
the jurisdiction of Narasinha was not bounded, in a southerly direction, 
by the Nerbudda. 

Hiouen Thsang, the Buddhist traveller, according to his biographers, 
on leaving Ujjayini, proceeded nine hundred lis N.E,, to the kingdom 
of Mo-hi-chi-fa-lo-pou-lo, or Mahes/warapura. But it seems, from the 
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Si-yu-ki, that, about a thousand lis to the N.E. of Ujjayini, he found 
the kingdom of Tchi-ki-t’o, M. Stanislas Julien thinks Mahes'warapura 
to be Mysore. Proposing, with doubt, Chikdha as the Sanskrit for 
Tchi-ki-t’o, he adds: “aujourd’hui, Tchitor.” Voyages des Pelerins 
Bouddhistes, i. 207, 424, 465. Mysore is, however, a long stretch from 
Chitor, instead of a hundred lis; neither of these places is N. E. from 
Ujjayini; and the second is not known to be of any great sien th 
On this last point small faith is to be put in Col. Tod. That Tchi-ki-t’o 
stands for Chedi may not be altogether a random suggestion ; especially 
as we are ignorant how far Chedi extended northerly. Again, taking 
certain mistakes in supposition, would Choli Mahes‘wara satisfy the 
(۵۶ of the two places which Hionen Thsang next visited after 

payini ? 

See note e, above.‏ مھ 


t. It is singular that her progeny, not more than a quarter of a 
century after her death, should have consented to speak of her without 
mention of her distinguished extraction. Yet so it was. See the Jour- 
nal of the Asiatic Society of Bengal for 1839, p. 490. 


u. Ibid., p. 492. The editors of the Journal referred to were, as 
we now know, wrong in taking this year to be of the common Samvat, 
and corresponding to A, D. 875. 

Though I do not see what use can be made of the following remark 
of Colonel Wilford on his patent of Karna Deva, yet I transcribe it: 
“The grant is dated the second year of his new era, and also of his 
reign; answering to the Christian year 192.” Asiatic Researches, ix. 
108. The proposal to throw Karna Deva into the second century is 
characteristic. Of that chieftain’s setting on foot an epoch of his own 
we have here the only intimation. 


v. It may not be superfiuous to note that the eleventh day of the 
light fortnight of Mdrga, 907, and the sixth day of the light fortnight of 
S’ravana, 928, were not Sundays, in the era of Vikram&ditya. Gasala 
Devi’s inscription, as printed, does not name the month, the semi- 
lunation, its day, or the day of the week. But I should like to examine 
the copperplate itself. 


w. I may add that it seems to have been aimed, in the manuscrip- 
tion of this memorial, to make it as formidable in aspect as practicable. 
To this end, few occasions are left unimproved of doubling consonants 
where the grammar permits their duplication, and of yoking the final 
letters of words to the initials of those that succeed. For example, we 
have aga, ,ت7‎ and even 5۸۳۶۲ and ؛ یہ‎ a6 also ا‎ which is an 
error. Equally unauthorized is fa-g, which is everywhere put for fee, 
The dental 5 is, in two instances, combined laterally with rT; and 
likewise, in several places, with the dental and palatal sibilants; for the 
sake of conjunction, the anuswara is changed to 7, before a sibilant, in 
stanzas six and thirty-five. In the last verse of the twenty-ninth stanza, 
the @ of ami is repeated, although the visarga of the preceeding word 
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i8 retained. But, on the other hand, the sibilants are nowhere con- 
founded. 8ج‎ and @& have different symbols; and they are employed, 
generally, with just discrimination. The deviations, in this article, from 
accuracy, like several of the peculiarities above noticed, may have been 
the fault of the engraver. Thus, کاچ‎ is once substituted for qe, 2۸۳۳ 
for .ہ<‎ agate for Agata, are for ae, and ang for area, 

From the eleventh stanza we learn that the jhwdamiltya and its 5 
were once written ; and, from the twelfth stanza, that the shape of 
the upadhméniya and its (ج) ہ‎ was eq. ° 


I take this opportunity of expressing the opinion that nearly all the 
inscriptions in the earlier volumes of the Journal of the Asiatic Society 
of Bengal, which have not been ‘republished, should be deciphered and 
translated anew. At least, a restatement of their facts of history and 
geography—based on a fresh examination, with all our present aids, of 
the originals—would be an enterprise neither unworthy nor infructuous. 

‘A reservation would, however, fall to be made in favor of those among 
them which were entrusted to Dr. Mill, Mr. Sutherland, and Captain 
Marshall. 

Relics of the description here referred to deserve, indeed, all the care 
that scholarship can bestow upon them; and, occasionally, for a reason 
quite جات‎ of their value as chronicles. The princes, at whose 
instance they were written, employed for them, it is reasonable to sup- 
pose, the best ability they could command. The teachings of the past 
must have admonished them that in these memorials, if at all, their 
names and deeds would survive to coming ages. The style of an in- 
scription, especially if the inscription be in verse, may, accordingly, be 
taken as no unfair index of what was reputed to be literary excellence 
at the time of its composition. 


NOTES ON THE TRANSLATIONS. 


L. The divinity here invoked, under two epithets, is Mahadeva. The 
‘attendants’ referred to are the well known ganas. There are fifteen 
groups of them; named Gomukha, Harina, Stirna, Talajangha, Vriko- 
dara, etc.— Revd-mahdimya, 29th chapter. 

S'as'i-s'ekhara I have rendered by ‘moon-bedecked.’ As for the 
s'ekhara of S/iva, since he wears it on his forehead, it would be incon- 

ruous to speak of it as a crest; though it is usually so denominated. 
he ordinary s‘ekhara was a sort of mural crown. In the eighteenth 
stanza we have a s‘ekhara enchased with precious stones. 

According to Hindu notions, the moon has sixteen digits; and the 
first of them never appears in the heavens. The new moon, the day of 
which they call the second of the light fortnight, is held to be a combi- 
nation of the first two. But the writer of this inscription evidently 
conceits that the first digit is not seen, as having been transferred to 
S‘iva. 

By poetical license, ۶۲ے‎ is omitted after را27‎ in the third verse of 
this stanza. 


E. Hall,‏ ھ 4ن5 


%. In turning this quatrain into English, ‘aad age was consulted 
by an entire departure from the structural sequence of the original. 

Even after knowing that the stands in S’iva’s hair are stands, one can 
form but a slightly less indefinite idea of them than was کر‎ 
the supernals in their state of ocular indecision. It is, therefore, diffi- 
cult to divine the precise drift of some of these saintly conjectures. 
Virtue, agreeably to the chroimatics of Indian morality, is white; and 
so, it may be inferred, would be the buddings of meritorious acts. Pos- 
sibly, in place of ‘eruptions of ashes,’ we should substitute ‘sources of 
majesty,’ which also is accounted colorless, Yet the interpretation in 
the text is strictly in keeping with S/iva’s notoriously untidy habits. 

Terrestrial stalls, analogous fo those here mentioned, or, at lcast, 
such as are seen in hundreds, every hpt season, in Central India, are, 
generally, fragile structures of coarse grass, or of wattle and dab, open 
on one side, and just laree enough to hold two or three persons in a 
crouching posture, and as many Jars of water. 

To all appearance, whether rightly or wrongly, the word gat is 
sometimes used in the sense of a small affluent or feeder. See the Jour- 
nal of the Bombay Branch of the Royal Asiatic Society, for April, 
1843, p. 222, foot-note. 

There is a stanza, by the poetess Padmavati, clusely resembling, in 
style and construction, that to which this note is appended. Venidetta 
quotes it, in his Padya-veni. It depicts a lady’s folded arms: 


fee ۳یب ہد‎ fa مہ)۲‎ | 
. = ہم مہ‎ 
6: 61۲1۷7 ATS FAT AAT 

Further down I shall have occasion to recur to these verses. 

3. These manifestations, as here intended, and in the order in which 
they are implied or described, are the ether, the sun, the moon, fire, 
earth, the chief priest in sacrifice, water, and air. See Colebrooke’s 
Miscell. Essays, 1. 248, foot-note; Wilson’s translation of the Vishnu- 
puréna, pp. 58 and 59, foot-note; the opening of the S/akuntala drama 
the Kumdara-sambhava, vii. 76; and Hemachandra’s scholia on his own 
vocabulary, 11. 110. 


Yadava the lexicographer, as cited by Mallinétha on the Raghuvans‘a, 
ii. 35, enumerates these forms in the following couplet: 


gtaat ۴ ۶۰ ۱٭ یہہ‎ 
FUSS AAT ATE جو‎ 


Mohanadésa Mis’ra, in his Hanumdn-ndtaka-dimkd, adduces the en- 
suing lines, of the same import, as from some dégama, or sacred author- 


ity :‏ 
۰۱ ×× 7< اہ ypret‏ 
ن۱ veer‏ (٭ی نم :و" ×7 
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M. Chézy, as he says in his edition of the S’dkuntala, p. ۱۵۱, found 
the distich about to be quoted on one of the outer leaves of a MS, : 


set - vat ۱٭ ٭٭٭7ئ٭ج×‎ 
1 ٢۳۳۲۰ ۱۳٢ ۴۳۵۲ AAS: ۱ 
Professor Wilson, where referred to above, alleges that this is from the 


Vishnu-purdna ; in which, however, I read, on the concurrent authority 
of nine MSS. : 


qa 3۹ ۹ ۱٭ 6۲۰۳٭ہ<‎ 
11۹01 ٢۳٣٣۲۰ ۴۳۳ 2۳۳. ۴ ۱ 


In hundreds of places, the discrepancies, for many consecutive verses, 
between passages in different Puranas, when one and the same subject 
is under treatment, are no grosser than these. The lines adduced by 
M. Chézy are still to be verified. Drofessor Bochtlingk has accepted 
Professor Wilson’s statement, and, it should seem, without thinking to 
test its accuracy. See his S’ékuntala, p. 142. 

Of the five elements, as the Hindus reckon them, the ether alone is 
propounded to be universally diffused. It is, further, maintained that 
the development, in earth, of color, taste, smell, and tangibility, is due 
to the influence of caloric. Stench and fragrance can be predicated of 
earth only: the characteristic of water is coldness, and the atmosphere 
can be touched, and has no hue. 

Of the eight constituents of Krishna, only the five so-called elements 
are included in the catalogue above detailed; three, or mind, intellect, 
and consciousness, being the substitutes for the three objects omitted. 
See the Bhagarad-gitd, vii. 4. 

Professor Wilson, in the second edition of his Sanskrit Dictionary, 
similarly sets forth the constitution of the AEA ; except that he 
puts “crude matter,” or prakriti, in lieu of ‘consciousness.’ The ex- 
change is certainly a mistake. 

In the fourteenth chapter of the Narmadd-mahaimya, the octoform 
S‘iva is thus represented : 


AT ST TTT‏ ٭ INT TUT‏ تچ 
Au :‏ بی م-دع qfarransagnt‏ 
Here, instead of the five elemental substances, we strangely enough‏ 


find the five qualities of which the senses take cognizance; or sound, 
tactility, odor, sapor, and color. The complement is made up as in 
the Bhagavad-gitd, 

4. Or ‘he of the dark throat;’ that is to say, S’iva. The fable ac- 
counting for this designation will be familiar to every one that reaches 
this note. See the Mahkdbhdrata, A'di-parvan, sl, 1154. 

§. The author of the Budha-manohara alleges that Kshira Sw&min 
defines 5۴۲ by aq. If it be so, my copy of the Amarakos/odghatana 
is defective. Hemachandra, annotating .للا‎ 487 of his own vocabulary, 
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says the Acti jg a weapon of offense; as is, indeed, declared by its 
assigned etymology. ' : 

6. This is Ganes'a; who, however monstrots in what should be his 
diinest part, is figured with the body of a man. 

¥. Ganes‘a, ne less than S‘iva, wears a digit of the moon on his fore- 
head. How our poet, adMering to what he has said of the latter divin- 
ity’s ornament, would make good its place in the sky, it is hard to say. 

The following piece of mythology is taken from the prior section of 
the Ganes'opapurdna, sixty-second chapter. Ganes’a, with intent to 
deter Brahma from the work of creation, assumed a transformation de- 
vised to inspire terror: but the moon was so rash as to deride the hid- 
eous disguis& The divinity, incensed at this discourtesy, pronounced a 
malediction on the heedless luminary: in future its aspect was to be of 
evil omen. Commiserating the lunar distress, the minor gods went about 
to make interest, on behalf of the forlorn orb, with Ganes’a. By degrees 
he suffered his wrath to be somewhat mollified. Dissatisfied, however, 
with this partial result, the planet procured from Indra the monosylia- 
bie prayer to his oppressor, and silently repeated it, for two and twenty 
years, on the south bank of the Ganges. Thus perseveringly impor- 
tuned, Ganes’a appeared, cancelled his imprecation entirely, and asso- 
ciated the worship of himself with that of his suppliant, on the fourth 
day of every dark fortnight. Demanding one of its digits, he fixed it 
on his brow, and was thenceforward surnamed Bhélachandra. His 
grateful votary ered erected a fane in his honor, the site of which is 
celebrated as Siddhikshetra. 


8. For waa (-&), ‘universal gloom,’ Professor Wilson, in his Sans- 
krit Dictionary, erroneously gives ata (-3:); wrongly citing the 
Amara-kos‘a as his authority, and also infringing Panini, v. 4. 79. The 
Manoramaé and the Tattwa-bodhini do not even hint at any variety of 
opinion touching the form of this word. 

9. Thus I translate رح‎ a substantive of very rare occurrence, I am 


told.* 

Saraswati is the patroness of letters and of eloquence. The inscrip- 
tionist is celebrating the seductiveness of artful rhetoric. 

10. On the word ma, which is used here, and elsewhere in the rec- 
ord before us, 1 have remarked at length, as also on Gary, in a foot-note 
to p. 232 of the Journal of the Asiatic Society of Bengal, for 1858. 

11. Allusion is here made to a superstition still very prevalent in 
India, The ensuing couplet, which is in the mouth of every learned 
Hindu, I found, after some search, in a colloquy between Agasti and 
Narada, in an extract from the Brahmdnda-purdna, of which I am un- 
able to name the book and chapter : 


77 ATT [TAT ×7... 


8 RUAN : AE A MAA 





* See our additional note, at the end of this article. Com. or Puat. 
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‘ Arjuna, the son of Kyitavirya, was a being who had a thousand arms. 
By simply calling him to memory, that which was’ fost or mislaid is 
found again.’ رو لے‎ ۰ 

777-77۲ ST ٠ ٣ sures ۱٘ ۰ In his reign nothing was lost or in- 
jured.” ‘Translation of the Vishnu-purdna, p. 417. The conceit ex- 

ressed in the stanza transcribed above may have arisen from this say- 
ing. The commentary on the worgs from the Vishnu-puréna runs thus: 


SACRA TART Sue! 8۹ھ838 × ۰7سب‎ at 5سي‎ 
71۳901 11٦7۴ :۳ت۳‎ ١ 


aa ۴ 
Stet ۰۱ 
Here the Kurma-purdna is cited to the same effect with the stanza 
from the Brahménda-purdna., 


13. There is a pun here, in the original. 


13. In this*stanza, denominations of peoples—tallying, for the m 
part with names of countries—are, by a noticeable idiom, put for their 
rulers. 

The Pandya kingdom is considered to have embraced the present 
District of Tinevelly, with something of Madura. 

Murala is another name for Kerala, now Malabar. At least, the 
commentary on the Hatma-kos’a, iv. 27, asserts their synonymy. M. 
Troyer, without کت‎ the slightest warrant for what he says, calls 
the Keralas “peuple du Pendjab.” Réja-tarangint, ii. 605. Professor 
Wilson, having occasion to mention the Muralas and Mekalas, pro- 
nounces them to be “tribes along the Narmada.” Select Specimens of 
the Theatre of the Hindus, ii. 361. This is an inference, it may be 
supposed, from the fact that the Nerbudda is called Muralé and Mekal& 
or Mekhal&. Hemachandra says that the Nerbudda has its source in 
mount Mekala. The Murala, mentioned in the Raghuvans/a, iv. 55, 
was, alleges Mallinétha, a stream in the region of Kerala. 

Waiving the chance of a misprint, Kanga was the same as Chera, 
now known as Salem. Chola lay to the east of it; Pandya, to the 
south; and Kerala, to the west. Mackenzie Collection, Vol. i, Intro- 
duction, p.xciii. Inthe same work—i. 63, 198—Chera is called Konga. 
Can it be that this is a modern corruption of Kanga? Also see the 
Journal of the Asiatic Society of Bengal for 1838, pp. 105, 106, 129, 
379, etc.; and Journal of the Royal Asiatic Society, viii. 1 etc. 

Apparently, Kanga is the country intended by the Chinese phono- 
graphs Kong-yu-t’o, for which M. Stanislas Julien proposes Kényédha. 

oyages des Pélerins Bouddhistes, 1.184, 411, 469. The ما یو‎ of 
the couplet cited in the second note on this inscription may be a length- 
ened form of Kanga. Venka and Venkata, for instance, are one; and 
we have not here to do with pure Sanskrit. 

In the Brihat-sanhité of Vardha Mihira, as cited by Dr. Albrecht 
Weber, a country called Kanka is mentioned. Die Handschriften- 
Verzeichnisse der Koniglichen Bibliothek, u.s. w.; Berlin, 1853; p. 
240. 
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Professor Wilson remarks that the usual classification connects the 
Vangas and the Kalingas with the oe Translation of the Vishnu- 
puréna, p. 188, foot-note. But it may be suspected that, out of compli- 
ance with the usual classification, Kanga, where found in company with 
Vanga and Kalinga, has sometimes been changed, through ignorance, to 
Anga. At the beginning of a line, as in the original of the passage on 
which Professor Wilson annotates, the substitution could be etlected 
without prejudice to the metre. ۰ 

‘Vanga is eastern Bengal, by universal acknowledgement. At a later 
date than that of this inscription, Bengal was known as Vankélé. See 
the Raja-tarangini, Book 111, ./'ه‎ 480 (in M. Troyer’s edition, i. 114). 

It would, possibly, have been more accurate to write Kalinga than 
Kalingas. But there really seem to have been several peninsular prin- 
cipalities of this name, or rather, perhaps, subdivisions of an extensive 
country styled Kalinga. It comprised “ the sea-coast west of the mouths 
of the Ganges, with the upper part of the Coromandel coast.” Sce, 
further, Professor Wilson's Sauekrit Dictionary, under the word in 
question. 

Kira, agreeably to Professor Wilson's citation of a native vocabulary, 
is Cashmere. Elsewhere it is mentioned in association with Cashinere, 
but as being distinct from it, unless we presume a redundancy. Asiatic 
Researches, vill. 340. Col. Wilford, to whom I here refer, eventually 
came to the conclusion, as appears from a posthumous essay of his, 
that the Kira of the Purdénas was “the country to the west of the 
Indus, as far west as Persia, and, to the north, as far as Candahar.” 
His speculations on the subject are ingenious. Journal of the Asiatic 
Society of Bengal for 1851, p. 262. 

I copy the following from M. Troyer, but without endorsing his in- 
ference: “ Kira signifie ‘perroquet’ et ‘habitant de Kachmir,’ appa- 
remment a cause de la grande aptitude de parole que possédent (6 
Kachmiriens.” Rédja-tarangini, iii. 614. 

It has repeatedly been averred that the Hunas were “the white Huns, 
or Indo-Scythians.” See Colonel Wilford, in the Asiatic Researches, 
passim; and the translation of the Vishnu-purdga, p. 177, foot-note. 
Mr. Wathen is disposed to think that the Hunas inhabited Tuluva, 
where there is a place called Hunawar or Anpre. See the Journal — 
the Royal Asiatic Society, ii. 882; and iii, 108. But Mr. Wathe 
Sanskrit is immetrical and nonsensical. The line where the 1 
are named should undoubtedly begin 2۳۳۰اج‎ I am not 
pared to deny, positively, that the Indians gave the name of 1 
the Huns, if they knew them: but the term certainly مة‎ 
tribe of Hindus. In the Raghuvans‘a, iv. 68, the Hunas 
of as if they may have been a people of fair complexion; : 
gion assigned to them is in the riorth, The commentator | 
annotating this couplet, says that the Hunas were 
wife of our Karna, a Kshatriya, was a Hina, as has __ sem 
prefac@ to this paper: and how could he have wedded a barbanlanht’” As 
for the Sace, the Sanskrit S’akas, we know that they were Scythians of 
the Persian frontier. It would be very satisfactory to that the 
northern Hiinas were esteemed to be in صد‎ wise related to them. The 
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S‘akas and the H4rahtinas are mentioned together in the Mahébhdrata, 
Sabhé-parvan, s/t, 1848, 1844. In the Harsha-charita, Prabhdkara- 
vardhana is made to send his son R&éjyavardhana to the north, against 
the Hiirahtinas. Which is right, Hérahtina, or Htirahiina? 

Professor Wilson says: “if we might trust to verbal resemblances, 
we might suspect that the Hayas and Haihayas of the Hindus had 
some connection with the IHia, Hoiei-ke, Hoiei-hu, and similarly denom- 
inated Hun or Turk tribes, who make a figure in Chinese history.” 
Translation of the Vishnu-purdna, p. 419, foot-note. 


14. The play on af, ‘current’ or ‘wave,’ and ‘lustre,’ has been 
imitated. 

In the S'drngadhara-paddhati is the following stanza, by an anony- 
mous author, descriptive of the confusion of toilet wrought by our 
Karna, or some other: 


FF .اج‎ KET 
7 7 afer often 
agen sa چچٌتاتاہہب‎ ate: ۲۱-.ج)‎ 
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24. A vaunt even more hyperbolical than this occurs in an inscrip- 
tion published in one of the early volumes of the Journal of the Asiatic 
Society of Bengal; that for 1838, p. 37. I repeat the first stanza of it; 
for it is verse, the measure being sragdhard. . 


ARNT LT TAL AMT للتا علس لح تن‎ 
e 0 fz 1 ۔-‎ =; ١ 
Tha ہت :۲۹۴۳۰۳ ۳ی‎ wey 
5591۲7۳ ×× ۰ے"‎ 

‘The month of Jyeshtha having arrived, in the one hundred and 
forty-first year; the empire of Skanda Gupta—the floor of whose hall 
of audience was swept by breezes from the bowing of the heads of 
hundreds of kings; sprung from the line of the Guptas; of wide-ex- 
tended fame; opulent beyond all others ; comparable with S‘akra; lord 
of hundreds of monarchs—being quiescent,’ etc. 

The reading in modern characters, given by Mr. Prinsep, of the hem- 
istich which contains the date, is neither in his facsimile of the original, 
nor is it grammatical. To bring out his “thirty-three,” he must have 
thought that he found ,۳ج5‎ which is inadmissible Sanskrit. Nor 
is there, in the Sanskrit, sma:, the fifth case of a substantive; but 
51:5 the seventh case of a past participle. 

There is, then, nothing here recorded concerning the death of Skanda 
Gupta, as Mr. Prinsep supposes. Being neither the first ruler of the | 
Gupta dynasty, nor the last, nor of special note, it would be extraor- 
dinary indeed if time had been computed from his decease. Moreover, 
if he and his kingdom bad so long passed away, it seems preposterous 
that they should be mentioned, and in so eulogistic a strain; especially 
as there is not, on this hypothesis, even a subordinate allusion to the 
reigning monarch. Indubitably, Skanda was on the throne when this 
memorial was written. The term gra, which is applied to his govern- 
ment, has, with other meanings, those of ‘serene,’ ‘tranquil,’ ‘ unper- 
turbed,’ ‘flourishing. In bearing these significations, in addition to 
that of ‘discontinued’ or ‘extinguished, it may be compared with 
3٣ Whateser be the era here followed, it appears to have been 
too well understood, at the time, to call for explicit specification. 

The numerical correction above noted was made several vears ago, 
and was communicated to my friend Mr. Edward Thomas, But it had 
not then occurred to me to attach to 591۲۶ the import which I would 
now accord it. Sve the Journal of the Asiatic Society of Bengal for 
1855, p 38°, foo’-uote. Major Cunningham, while tacitly amending 
ove of Mr. Prinsep’s oversights, uncritically accepts another. See his 
Bhilsa Topes, pp 141 and 144. 

The insenption under comment, if the lithographed copy of it be 
correct, reads 9٤88۲ ::, in the third line, for svqca:. Mr. Prinsep gives 
the latter, and rightly; as the former is irreconcilable with the context. 
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25. The original word, fifa, before rendered ‘repository,’ is here to 
be resumed, but in an altered acceptation. 


26. gy, ‘abodes’; put, metonymically, for their inmates. The word 
is here used for ۳:۳ ‘the female apartment,’ 


2%. مج‎ the term employed, was formerly taken in a sense of 
wider latitude, and in one of narrower. In the middle ages, اح‎ and 
8055 designated, respectively, realms of greater and of inferior power, 
when they were spoken of with reference to their relative importance. 


28. The original is ۳۳۳۳٣۲٥ ‘the gem of reflection,’ by the aid of 
which all wishes were attainable. We have already had ‘the tree of 
abundance.” The rau, or ‘all-bestowing milch cow,’ is fabulously 
endowed with the like marvellous quality. 

29. In the Sanskrit, by studied ambiguity, the expression rendered 
as above also implies ‘tall bambu.’ 


30. Professor Wilson inadvertently writes the original word with a 
cerebral in the final syllable. 


321. Mend is Parvati, the daughter of Himalaya. 

82. This prolific dame—for she is celebrated as having been the 
mother of five thousand sons and sixty daughters—is also called Vai- 
rini. See the Hurivans’a, s/t. 121, 142. Her father was Virana. 


33. 5/1۲۸ is a name of Parvati. Her husband was S‘iva, or S’ambhu. 


34. Possibly the inscriptionist, who is rather addicted to paltry figures 
of rhetoric, intended that his ‘pinnacle-ball’ should, retrospectively, 
likewise surmount the ‘ mansion of erotic sentiment.’ 


35. A moment's pause is due to the elaborate amphibology with 
which the latter half of this quatrain is conceived. The vanguisher, 
on another construction than that of the text, is Saumitri, ‘who .... 
hosts, embracing the many-wiled Meghandda and the great Atikaya.’ 
In the third line there is an inaccuracy, however, in the postposition of 

to its substantive: for it scarcely agrees with 2. 

Saumitri is Lakshmana, the half brother of Rama. Meghandda and 
Atikéya were sons, elder and younger, of Ravana. 

It is only by astrain that wget can be taken to signify ‘strong-armed.’ 
_It is not usual as an adjective; its ordinary acceptation being that of 
‘the palm of the hand with the fingers extended.’ There is little donbt 
that its introduction here was induced by the fact that Prahasta was 
Ravana’s chief counsellor. Yet thus to suggest him in a panegyric on 
Jayasinha looks anything but complimentary. 


36. ‘He who has the moon on his head:’ S/iva. See the note on 
the first stanza. 


37. ‘The lord of physicians :’ S/iva, again. 
38. Perhaps ‘barony:’ gaat; a vocable not yet entered in our dic- 
tionaries. 
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39. Neither has this place, nor have Undi and Jaiili, yet been verified. 


40. S/aiva, or ‘of Sviva,’ who is called Pas‘upati; a word variously 
accounted for. 

41. The country of Lata, or Latika, Hellenised into age, was later 
called Gurjara, or Girjara; Gujerat. Ptolemy regarded it as part of 
Indo-Scythia. 

42. 1: 7773 of these gay was that of Ydska. See the note on the 
seventh stanza. 

Maunin is still a well-known family name. 

43. Before himself, the author of these verses commemorates their 
copyist, as happening to be his elder brother. A want of fraternal piety 
can rarely be urged against the Hindus. 


44. Professor Wilson defines ج۰٣‎ by “carpenter.” See the Haima- 
kos’a, section of homonymes, iv. 284; to which the Professor vaguely 
refers. The word is there explained to mean ‘a kind of workman.’ It 
may have the restricted sense of architect, or even of mason. In the 
next couplet we again meet with it. 

45. The general mechanician of the gods; a Vulcan, and much be- 
sides, 

46. This comparison is not at all more felicitious in the Sanskrit 
than it is in the English. Prithu, who was a king, subdued the earth, 
which had assumed the figure of a cow. Sce the translation of the 
Vishnu-purdna, p. 108. 


47. The Veddnia philosophy is here recognized. 

48. This, and the I’s'‘wara of the third couplet, are here, no doubt, 
epithets of S/iva, 

49. A synonymons title of the Destroyer, aqraqiya, ‘parent of things 
movable and fixed,’ is mistaken, by Colebrooke, for 867, “holy, 
beneficent.” Miscellaneous Essays, ii. 304, 308, 309. 

50. See, for this and several cognate terms, my note in the Journal 
of the Asiatic Society of Bengal for 1858, p. 227. 

51. Thus far this inscription is metrical. The measure of the first 
and third stanzas is the Vakira; that of the second, the Priyd, 

52. In the orginal, gotra. 


53. Kes’ava’s functions not being particularly described, it is uncer- 
tain whether ndyaka, a word of a dozen meanings, or of more, has any 
reference to revenue. 


64. Or Malava; the pleonastic 4a being adjected. 
Fort-flaugor, January 10th, 1858. 
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ADDITIONS. 


This paper, after pane sent to the Asiatic Society of Bengal, and 
partially printed for its ournal, was withdrawn. I had hoped to ob- 
tain, in England, a solution of the chronological difficulty spoken of 
in the introductory remarks: but the hope was disappointed. Since 
reaching America, chiefly by reason of access to books as yet unpub- 
lished at the beginning of 1858, 1 have been enabled to add the few 
notes following. 


When passing through the station of Jubulpoor, in February of last 
year, I found, in the Museum at that place, a somewhat weather-worn 
inscription, hitherto inedited, of the same class with those which pre- 
cede. Unhappily, I had neither leisure nor health to take a copy of it. 
The date that it bears is 926: aaq ×۱9: 72k. Its 

oet was S/as/idhara, son of Dharanidhara; and it makes mention of 
aémadeva, son of Mahidhara, as a sétradhadra. Three of these names 
we have met with in the record of 907. At the foot of the stone, the 
ensuing benediction, in the A’rya measure, is legible without difficulty : 


ATA:‏ ۳ہ 1۲ 7چ 
اساتھ خز ایی Tad wld ater‏ 


‘As long as the sun and the moon, going and returning, shall shine 
in the firmament, so long may this eulogy endure, conducing to the re- 
nown of the doer of the transaction herein memorialized,’ 


To note g, p.517. Hema A’charya expressly qualifies Karna as Raj 
of Chedi, and speaks of him as being of Déhala. This, as we know 
from the Haima-kos’a, is a synonyme of Tripuri. Karna is also men- 
tioned as having been contemporary with Bhoja; and Bhima Deva 
marched against him. This Bhima reigned from A. D. 1022 to A. D. 
1072. Rés-mald, i. 83, 90. 


To note r, p.520. I now find, on the faith of M. Stanislas Julien’s 
translation, that Hiouen Thsang, agreeably to the Si-yu-ki, travelled about 
a thousand lis N.E., in going from Ujjayini to Tchi-ki-t’o, and thence 
about nine hundred lis N., to Mahes’/warapura. لا‎ L. Vivien de Saint- 
Martin, in his “ Mémoire Analytique,” puts N. E. for N., in designating 
the direction of Mo-hi-chi-fa-lo-pou-lo from Tchi-ki-t’o. M. Julien now 
silently surrenders his identification of Mahes’warapura with Mysore, to 
the suggestion of his collaborator, that the locality intended is “ Ma- 
tchéri, ou, selon la forme sanskrite, Matchivara.” But it is scarcely 
probable that Mahes'warapura was transformed into “ Matchivara;” and 
there is no ground for holding that both names were ever applied to 
the same city. See Voyages des Pélerins Bouddhistes, iii. 168, 169, 
336, 408, 457, 458. 

Professor Wilson writes: “ A sudden return to the south-east brings 
Hiouen Thsang, after a journey of 2800 li (560 miles) to U-che-yen-na, 
which is clearly Ujjayini or Ougein, the king of which was a Brahman, 
and consequently Buddhism was ata low ebb. He then goes to Chi- 
ki-to, north-east 1000 li, considered to be the modern Khajuri, twenty- 
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five leagues south-west of Gwalior: thence, in the same direction 900 
li, to Mo-hi-chi-fa-lo-pu-lo, which M. de St. Martin identifies with Ma- 
cheri, perhaps Matsyavara, in support of which conjecture it is to be 
remembered that this part of India is known, in Sanskrit geography, as 
the Matsyadesa. Little is said of these two principalities, as they were 
both ruled by Brahman princes, and did not follow the faith of Buddha.” 
Journal of the Royal Asiatic Society, xvii. 183. 

To note 18, p. 527. Hiouen Thsang, now that we have a translation 
of the Si-yu-ki, tells us but little of value, touching Kong-yu-t’o, over 
and above what was reproduced by his biographers. Kong-yu-t'o lay 
near a bay; and it also lay near the sea. Its position is as far from 
being fixed as ever. Voyages des Pélerins Bouddhistes, iii. 91. 


To note 42, p. 532. There are two works, treating of the Vais’e- 
shika philosophy, by writers bearing the name of Maunin. One is the 
Siddhanta-tattwa-sarvaswa, by Gopindtha Maunin; a commentary on 
the Paddrtha-viveka or Siddhdnta-tattwa. It was prepared by com- 
mand of Raja Jayasinha of Baberi. This Gopinétha also composed 
scholia on the Kusumdanali, entitled Kusumanjali-vikas'a. The other 
work is the S‘ubdartha-tarkamrita, whose author is Krishna Maunin. 
See my ‘Contribution towards an Index t> the Bibliography of the 
Indian Philosophical Systems ;’ Calcutta, 1859; pp. 77 and 79. 


Troy, N. Y., U. 8. A., February 27th, 1860. 


ADDITIONAL NOTE BY THE COMMITTEE OF PUBLICATION. 


The two monuments illustrated in the foregoing paper—together 
with a third of like character, already made public by the same author 
—have been presented by Mr. Hall to the American Oriental Society, 
and are deposited in its Cabinet, now at New Haven. We have ac- 
cordingly taken occasion, while this article was going through the 
press, to make anew a careful examination of the inscriptions, and a veri- 
fication of the text as published, and would offer here the following 
additional remarks and explanations. 

The larger stone is 334 inches broad, by 224 inches high. It is a 
plain block of greenstone (aphanite, containing a little carbonate of lime), 
of a soft texture, and easily cut. The inscription upon it is of 29 lines 
—the last one of them indented about 4 inches—which cover its whole 
surface, excepting a narrow and unornamented margin. It is engraved 
with great care, and with no little skill and nicety of execution, and 
is in almost perfect preservation, so that its characters are, for the most 
part, as regular, elegant, and legible as the best manuscript. As re- 
marked above by Mr. Hall (note w), no combination of consonants is so 
difficult or intricate as to compel a resort to any device for abbreviating 
it: thus the vtréma never appears, save at the end of a half-verse; the 
anusvdra, whether in the middle or at the end of a word, is more often 
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turned into a conjunct nasal; and a consonant, or the first consonant 
of a group, is doubled under a ‘—the only exceptions to this latter rule 
being &, a, a, sf, ہہ‎ in all cases of their occurrence; and also, in a sin- 
gle instance, 7. As regards the diphthongs ,ہ‎ ai, 0, au, the inscription 
follows, with total indifference, the ordinary devandgart method of writ- 
ing them, or that which is usual in the Beng&li. The sign of omission 
(s) is not employed on the stone, nor are the verses of its text num- 
bered ; but the marks of interpunction—! after a first half-verse, " after 
& verse—are introduced with entire regularity. At the end of a half- 
verse stands always ج‎ and not anusvdra: in two cases, however, (10d, 

28 b) the virdma is omitted. Of other omissions, we have, verse 2 a, 

٢ح٣۰‎ for tHyT:—this is at a place where a few syllables (viz., (+وسں‎ 
have been erased and recut. Another like case of correction occurs 
just before in the same line (viz., .7چ‎ (, and a third near the end 
of the 9th line of the inscription, or at the end of 12a, affecting the 
syllables which read, as printed, 117 The correctness of this read- 
ing, however, is not entirely certain. The x, indeed, admits of no ques- 
tion; the ہ۶‎ is less clear, but yet is altogether probable; for the next 
syllable the stone gives only the double v (@), omitting the superposed 
r (‘) which causes the reduplication ; and the following character is en- 
tirely illegible, but cannot possibly, we think, be ey: its lower part, 
which alone remains unobliterated, is clearly , (r), and not . (r): above 
it might stand almost any single letter, but not a double one; for that 
there is no room, nor could aq have been cut without leaving distinct 
traces on the unbroken part of the stone. We know not what to con- 
jecture, if not 3: 2& is sometimes found used in the sense of ‘ posses- 
sion’ by a passion: the clause might then mean ‘Murala ceased to be 
possessed with arrogance.’ In the following pada the stone reads dis- 
tinctly aaa for ۹38 : this is probably Mahidhara’s error; but, if the 
metre did not forbid, we might regard it as a mis-reading for aa, 
‘trembled’; perhaps this word was in the cutter’s mind. Of the first 
syllable in the same line and pdéda only the upper and part of the right- 
hand lines are left: the consonant must be #; but it might be com- 
bined with r, and with any vowel excepting {—these are the possi- 
bilities of the case; we presume the reading proposed by Mr. Hall to 
be the correct one. At the beginning of verse 6, Mr. Hall’s fac-similes 
failed to give him under the T a ہے‎ Which, though not deeply cut, is 
still unmistakably traceable : the true reading, then, is تو‎ ‘with 
manifold forms.’ In verse 10, the last syllable of the first half-verse, 
which comes at the end of a line, is much broken: what is left seems 
to us to point out distinctly, as the original reading, aT instead of ۰ 
this would change the meaning of the word from active to passive. In 


verse 17 b, finally, the stone has afa_(atag!) for afte, 


586 F, E. Hail, 


The stone on which the second inscription is cut is of like character 
with dee other, but has a more amygdaloidal structure, being full of 
little cavities, which hold carbonate of lime. It is 12 inches broad and 
74 inches high, and contains eight lines. The characters are coarsely, 
irregularly, and inelegantly cut. It exhibits several orthographical er- 
rors, which are corrected in the text as printed: thus the proper name 
Kecava is both times written with the dental instead of the palatal sib- 
jlant, and a like substitution is made in 2b and 3d, in the name of 
fovara and its adjective; at the end of 2b we have °zeft, although the 
sign of interpunction is not omitted after it; and in 2c the reading of 
the stone is ج7ج‎ (with the virdma; not conjoined with the following #). 
A long passage in the fourth line (from at to ae) has been erased and 
recut, and parts of it are obscure. Above the syllable at of ×۳۳ (8a) 
is a vowel-stroke, and under the ٭‎ is either × ہہ‎ or the remains of one, 
not quite erased; so that either the former or the present reading 1s 
meant to be <7. The syllable next following, though clearly and 
deeply cut, is of a somewhat nondescript character, but we do not see 
how it can be meant for anything but the 4 by which it has been ren- 
dered. The last line, following the date, is apparently an afterthought, 
and appended to the inscription as at first engraved. It is crowded in 
at the lower edge of the stone, and, from 385 inclusive, runs up its right 
margin, in the manner which, in printing it, we have imitated. 

The third monument, referred to above, is a stone measuring 13} 
inches in height by 13 inches in breadth, besides a raised and rounded 
margin. It is thick and heavy, and shaped upon the back into some 
form of which the intent is not now recognizable. Its materia) is 
greenstone, like that of the others, but much harder and tougher in 
quality. The text of its inscription, with a translation and notes, was 
published by Mr. Hall in the Journal of the Asiatic Society of Bengal, 
Vol. xxviii, for 1859. As appendix to that article, he desires to insert 
here the following additional note upon the inscription. 


Among the three lapidary monuments given by me to the American 
Oriental Society, there is one of which I have already published the 
Inscription, with an interpretation. My translation was made frum a 
fac-simile tracing ; the original never having, at that time, been before 
me. Now that I have seen the stone itself, it turns out, not unex- 
pectedly, that my first conclusions admit of being rectified. The par- 
ticulars are as follows: 

In the first stanza I find, not what I took to be intended for grea 
fay ‘is supplicated persistently,’ but, distinctly enough, ہ57‎ story, 
‘is lauded continually.’ ~ 

The 27 of the second stanza is a misprint for 5, 
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For my former decipherment of the third stanza I substitute, with 
confidence : 


SANT: ۹٦٣۲۳۲۰۱ 
128۲:1777 aq: ot at ٣۰۱ 

‘May Brahm&, Vishnu, and S’iva—in color resembling, severally, 
the water-lily, the black bee, and kds’a grass; having, respectively, for 
weapons, menacing utterances, a discus, and the pindka ; moving, in 
order as enumerated, with birds, a bird, and a bull; and whose abode is 
on the j4mbu-bearing mountain—bestow upon you prosperity.’ 

After incising ط نطا٭-۔-ہ ہہ ہچ‎ makes sense, but militates against 
the metre—the engraver half deleted the first say. It could scarcely 
have been part of his original. 

gaimbéry4,* not Lisw4y4, is the name of the lady spoken of in the 
prose. 

fare, for fa, in the fourth stanza, is an error of the press. 

In the sixth stanza there is Ha where 1 have put a aa I am com- 
pelled to reject. The person here commemorated is Dosin, not Dhosin. 

at, in the eighth stanza, is my own, I find; and yet right, I suspect, 
as against the word exhibited, act. It will be seen that, to avoid some- 
thing worse than a vain repetition, my conjecture was not ill advised. 

Tie last verse of the inscription has mya. By deducting a stroke, 
so as to bring out qua, the text is healed; but only provided that 
aoe is permissible in lieu of ۹۹ ؛‎ and this is exceedingly doubtful. 
To repeat what I have remarked elsewhere, the Sanskrit of this inscrip- 


tion is of very questionable purity. 
F. E. . 


Troy, N. Y., April 3rd, 1860. 


* Or Litswary4, as it also admits of being read; the characters of this inscrip- 
tion are cut in such fashion that, where no aid is to be derived from the sense, 
some readings must remain uncertain.—Comm. or PusL. 
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ARTICLE ۰ 





THREE SANSKRIT INSCRIPTIONS, 


RELATING TO GRANTS OF LAND: 


THE ORIGINAL TEXTS, TRANSLATIONS, AND NOTES. 


By FITZ-EDWARD HALL, Esq., M.A. 


Presented to the Society May 17, 1860. 


THE copper plate which contains the original of the first 
among the ensuing inscriptions exists, I believe, at Benares. 
My transcript was made several years ago; and any indications 
which I may have noted down at that time are not at present 
forthcoming. On the age of the grant I am, therefore, unpre- 
pared to pronounce with assurance. 

A negative fac-simile of the second inscription has been litho- 
graphed in the Journal of the Archwological Society of Delhi, 
for January, 1853. A coarse essay towards an English version 
of it will also be seen there, together with some speculations 
which I decline to criticize. 

With reference to the remaining inscription, my translation 
of it is not the first that has been published. For my copy of 
the Sanskrit, which has not before been in print,-I am indebted 
to the late Major Kittoe. This transcript may have been sophis- 
ticated by pandits. A like suspicion, however, attaches to that 
used by Go ebrooke.* 


INSCRIPTION No. LI. 


81 


جیا٢‏ جنعلا ماف CATT‏ امت تج 
MAA PUTAS STARA ARATE AAA TEAT-‏ 


* See his Miscellaneous Essays, ii. 295, 296. My copy has, in the first measure 
of the second stanza, and again in the prose, the word dei, which is not pure Sans- 
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۳٣ ہ٭٭٭ہح+جم!!‎ 6۳۸٣ 
277۰ TAMRAC: TAU: [ 
2311777۰7۰٣٣۳٣۳ IC Cal Gras ×۹ 
3.07۰ a .۶مہ‎ 3۳۱۳٣ 
00-۴ 2311:0117 
TAS 00 ۱ 

ater 58۲۶۵۰ vent: جج‎ 
PROTA seas: wae 
مین وو و وس‎ bi 


پسھووووردافاوحرصوسجد 
سس اعت توا یت پا SEAN Dus EDI GME AU‏ 
:۰۲۰ج ۳77۳ 
۲1ج ٭٭٭× STU aa‏ 
۱ں UTA‏ 
Hast Aaa ٣۲۳٣۳٣٣-7 ۳-‏ 
ree‏ نت عفد 
ہج تج 6 ۰۰۹۳۰ 31111۹11۰1۳٣۹۳:‏ 
TAT 1۹3۳۲۳۲ ۱‏ 


krit, and is evidently a proper name. It is precisely in such a case as this that a 
pandit would tamper with an original text, by substituting something more classical 
than what he found. Colebrooke puts “thievish” as the correlate of whatever his 
apograph exhibited; and that, it is natural to conjecture, may have been dasyu, 
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838۱۱32306 21 8۲ ۲۱۴+ 
+01 | 
جج‎ AT AT aT 8 1 
a م8۸ 3م م5‎ 8 +۱ 
۶ر 73ج‎ ۳ ۱ 


mer جج‎ Tal ee ART ٢ ))۷ 

amen car 1۹۴ ara‏ و 

ATS TPA ٭‎ ۳ ATA TAL yA 
۴ ۴ ) 


TRANSLATION. 


Well be it! 


Fortunate % the auspicious Bala Varma Deva; sovereign; 
‘wholly devoted to the Brahmans ;* thoroughly possessed of the 
five great titlest and great realms; son and successor of the aus- 


Parama-brahmanya.—Hemachandra, in his explanation of his own vocabulary,‏ ٭ 
i, 42, defines the brakman and others, in the hagiology of his communion, to‏ 


‘ministers of the Arhats and of Rishabha, etc.,’: AAMAS TTT: ۱ 
The promulgator of this instrument was a Jaina. 


+ Colebrooke (Miscell. Essays, ii. 303) remarks on a passage where this expression 
occurs, that he is “not entirely confident of the meaning” of it. He was then writ- 
ing in England ; and yet at but little disadvantage, so far as the assistance of learned 
Brahmans was concerned. 

My own pandits have furnished me with their guesses, which I repeat. Some of 
these men suppose fhat the common fivefold repetition of the word s’rf, a sort of 
heathenish pentagion, is here intended. This exposition has the concurrence of Prof. 
Wilson. See As. Res., xv. 508, sixth foot-note. Others think that allusion must be 
had to the five kalydna-s'abda, ‘utterances of good omen,’ enumerated in Baudhfya- 
na’s Kalpa-sitra, for instance. These are pumydha, swasti, riddhi, ×۰۹, and kalydna. 
Others, again, fix their conjecture on the five epithets mahd-yas'aswin, mahd-pratd- 
pin, mahd-dinin, mahd-diydlu, and maké prabhu ; or ‘most renowned, most glori- 
ous, most liberal, most clement, and most powerful.’ But no authority has been 
brought forward in support of any of these elucidations, 

Pending the produetion of something positive, 1 am disposed to believe that the 
riddle may be solved by reference to an extract which I made, on a former , 
in the Journal of the Asiatic Saciety of Bengal for 1858, p. 227, footmote. If Rajé 
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picious Pandu Varma Deva: who obtained the five great titles 
and great realms front the soles of the feet* of the great Arhat,+ 
the adorable; whose two blessed feet{ are irradiated by the 
lustre from the gems in the diadems on the heads of benevolent 
and malignant genii; the wonderful; chief of the multitudes; 
bestower of numerous boons; lord of the gods; and master. 

To the present and future royal families, with their hundreds 
of troops, in the village of Bhujangika,§ near the river Ves‘a; 
and to the inhabitants of that village, most eminent Brahmans; 
he duly pays respect and gives notice, as follows: 

Be it known to you, that this village aforesaid, at the prayer 
of the head of his guild, Dharmaka, and of the leading traders 
collectively ; for enhancement of our mother’s, our father’s, and 
our own merit; has been decreed, by us, as an endowment, for 
such time as the moon, the sun, and the earth shall endure; to 
be dispensed from religious taxes and from unpaid labor; exempt 
from the ingress of fortune-tellers|| and soldiers; and protected 
from the exactions of any other king; to these associate students 
in theology: Bhoga Swamin, of the stock** of Gautama, and of 
the Médhyandina:;t+ Nara Swamin, of the stock of Upamanyu, 


be there rejected, as having been vulgarized by frequency of use, five titles still 
remain; those of Samrd{, Bhoja, Swaral, Virdl, and Parameshthin. The mahd- 
sdmanta ‘great dominions,’ named, in the text, after the ‘great titles,’ and which 
should seem to be as many in number, may be sdmrdjya, bhaujya, swdrdjya, vairdjya, 
and pdrameshthya. ۱ 

Or are the ‘ five titles’ those of parama-bhatidraka, mahd-rdja, adhi-rdja, para- 
mes'wara, and parama-mdhes'wara? See the Journal of the Asiatic Society of Ben- 
gal for 1858, p. 226, foot-note. 

These designations, after all, may be as idle as the sonorous nomenclature of the 
Bysantine princes of the blood: Despot, Sebastocrator, Omsar, 
and Protosebastos. See Gibbon, chap. liii, 

It should excite no surprise to find the Jainas borrowing almost anything from 
the Hindus. 

* Pddamila. Prof. Wilson, professedly taking Hemachandra for his guide, ren- 
ders this word by “heel.” Hemachandra simply gives gohira مان مہ‎ synonyme; and 
this he derives from guhyate, ‘is concealed.’ Several words for ‘foot’ precede, in 
this author, pddamila and gohira ; and others for ‘heel’ follow them. But Ranti- 
deva, as quoted in Vedanti Mahfdeva’s Budha-manohara, interprets pddamila by 
parshnt, ‘heel’ The translation in the text may, accordingly, be liable to correction, 

+ This name may denote either a Buddha or a Jina. The latter is here meant. 

} Literally, ‘lotos-feet,’ 

§ This place has not been recognized; nor has the river Vesa; nor Chitra, 
further on, 

| Chdta; which Colebrooke translates as above, in his Digest of Hindu Law, 
etc., i. 311 (8vo edition). 

@ The billeting of troops appears, from this phrase, to have been known among 
the Hindus, in former ages. ۱ 

I think I can, at this place, detect several words of my original, and in the same 
order, in another inscription. See As. Res., xv. 510, fifth foot-note; and the first 
transcript at the end of the volume, twelfth and thirteenth lines ab infra. 

## In the Sanskrit, here and several times below, gotra. 

++ This is a branch of the White Yajur-veda. 
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and, of the Kauthumd-chhandoga ;* Vildaa Swamin, of the stock 
of S’andila, and of the Kauthuma-chhandoga ; Bhima Swamin, of 
the stock of Vasishtha, and of the Kauthwma-chhandoga ; and 
Radra Swimin, of the stock of Gautama, and of the Kauthuma- 
chhandoga. 7 

Thus aware, you successive residents, dwelling in the vicinity 
of the town oe Chitra, under authority from our regal house, 
humbly giving attention to our mandate, are, moreover, fitly to 
pay to these very Brahmans, in such proportion as is equitable, 
all share of produce, tribute, money-rent, and similar ¢mpositions. 

Done in the year sixty-one,t on the second day of the moon's 
increase in Chaitra; the deputyt in this transaction being Kal- 
hana; and these articles being drawn up by sae baer: fecial.§ 

1. He that wrongfully resumes land, given by himself, or giv- 
en by another, turned to a worm in ordure, with his forefathers, 
thus receives retribution. 

2. By many kings, Sagara and others, the earth has been en- 
joyed. His, ever, whose is the soil, is es produce. 

8. Sixty thousand years does the giver of land rejoice in 
heaven: and even as many does he that confiscates land, or 
abets zs confiscation, abide in a place of torment.|| 


Prosperity ! 


Inscriprion No. II. 


AM TT ۰۱ Ha wos 68 
27۳01 9۶ vale APART TA 
31۳: ٦۷۲٣ TAT THAT TAT SAT 

م- ~ ۱ e‏ ~ 
7۲ ۹۸77ی ×۲۹ 0م 1855 
۴ 00۸۳۰۸۴ کی تج ETAT‏ جک 


* The Chhandoga is the Sdma-Veda; and the Kauthumt is one of its divisions. 

t Samvat, as was long ago established, is frequently otherwise employed than to 
express the era of Vikramfditya. See Colebrooke’s Miscell. Essays, ii. 281; and 
Prinsep’s Useful Tables, Part the Second, p. 87. ۰ 

1 Envoy, commissioner: ditaka. See the Journal of the Asiatic Society of Ben- 
gal for 1837, p. 669, last line; and for 1889, p. 299, 1. 9. 

§ Sdndhi-vigrahika, in the original. 

| The metre of the three stanzas with which this grant terminates is the pathyd- 
va 


rd. 
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Ge SRP ۹۹۰۳ ۰ 7 
٦٦١٦٦٢۲٥ ۱۹۰۱ ۴۳ 7" 
۵ ۱ ٭7×‎ TTT ۰ ۴ 
OZ ١۱۱۹۰۴77117 ۹1۳ 77 
8:078 ۱ <8077۳ Aer ۱3۱ ALIANT 
<٭‎ let ۹١ 3۰۹۰177 ATT ۳۰۰۱ ATTAT- 
×13 17 ۰۰۱ *٣٣ AAT ۰۱ 
7707 77 ۱ ×۰ ۲ a PTT 
TTT TT | 

۶ 118:< 71ز × 7۷7 
2018 لعنختافات ئن 

aT 0 ۴۱‏ 27ہجو 

5 77 ۷ص ۴ 8۹۲ 8۳ 77۳ ج7‎ 
TAMA ٠٢۳۹-٣٣٣٢ ٣۱ 
REMAP TATA ٣۴۳۴۱ 
7157 ۳۳۴ ۲۳۳۳ 5 5۲ ۱ 
٭ تر‎ ×٥۶ eq: RT 6۱ج‎ 

Sit tt ٣٣۰٣٣٣٣۹ ۴۴۰۴ ِٗ7 8: 
٠ ۲٦٦ <7 ۴۳۴ ۱ك"‎ 
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ASM ۹:1۸ ٭‎ ۲٠۳ ATH TAT I 
7۲ FT 8785۲ 3۹0+ ۱ 

rat :):۹ aed ٢ 8 neu 
33 That ٦۹7آ‎ vic at 2 
۳ ott 15 ۲۲۳۳8۴۲ ۰٠١ * 
٠5۰۱ ۳۰ ۰۳و‎ ٥7۲ AT AT 
TA ۱پ‎ 


1۴11171۰7۴511۳۴۳ ۳۹۳۳ ۰۱ 


TRANSLATION, 


Om! Glory to Narayana! 


In the year 1177, on this current day, Sunday, at the moon's 
conjunction* in the dark fortnight of Karitika, here, in the great 
fortress of fortunate Nalapura, the auspicious Virasinha Deva; an 
earnest worshipper of Vishnu; a zealous votary of Brahmans; 
compasionate to the indigent, the helpless, and the miserable; 
whose figure is graced with an assemblage of numerous merits; 
diligent in deferential attachment to the lotos-feet of his father 
and mother; veracious as Yudhishthira; for heroism, the most 
surprising, ‘equal to Bhimasena; like Arjuna, eminent among 
archers; a parallel to Karna, in having acquired fame by his mu- 
nificence ;+ like Duryodhana, very superb; like the lord of beasts, 
unrivalled in prowess; who has illustrated the entire orb of the 
earth by the radiance of his renown, in resisting the encounter 
of legions of elephant-like enemies, hard to be repulsed when the 
have taken the field of battle; a sun to the lilies in the lake of 
the happy Kachchhapa-ghata lineage; supreme sovereign# great 
king, chief ruler, and lord paramount; whose person is a ruby de- 
rived from that mine of gems, the womb of the noble queen, the 





* The original has, erroneously, ۲ئ9۲[‎ 
+ On the plate is 7111571689. A repetition, detected when inchoate, was 
left unerased. 
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auspicious Lakshmi* Dev{; son and successor ۶ڈ‎ the fortunate 
S’aradasinha Deva, very potent,t supreme sovereign, great king, 
chief ruler, and lord paramount, son and successor of the fortu- 
nate Gaganasinha Deva, great king, chief ruler, and lord para- 
mount; victorious; with due esteem acquaints and enjoins, as 
follows, Brahmans most excellent, and persons of influence, roy- 
ale's, heads of ascetic commynities,t and al] jis most respectable 
subjects, dwelling in the within-mentioned village. 

Be it known to you, that the village herein specified, notorious 
wnder the name of Babada—as far as all its zone-like limits; 
with its forests, lines of trees, and habitations; with its groves of 
mangves and madhikas ; with all its grass, wood, and wilds; in- 
cluding whatever is produced from the heavens to the regions 
beneath the earth; free from rigorous penalties, wrong-doing, 
and the ten offenses; a place where the ingress of robbers is 
prohibited; provided with the eighteen classes; exempt from the 
payment of share of produce, tax, money-rent, and the like exac- 
tions ; its four boundaries being ascertained; from pure motives; 
on a lucky day; we standing in water mentally meditated as sym- 
bolizing the Ganges and other great rivers; after the touching of 
gold, sacrificial grass, and water; for augmentation of the merit 
and celebrity,§ in this world and in the next, of our parents and 
of ourself—has, by us, been allotted, in prescribed form, to Go- 
vinda, a householder, of the stock of Kas’yapa, two shares ;|| to 
his brother, Padmanabha, one share; to Kes’ava, one share; to 
Chaturvedi Rama, of the stock of Upamanyu, one share; to 
Kes‘ava, one share; to Narasinha, one share; to Lakshmana, 
one share; to Sath,4/ of the stock of Bharadwaja, one share; to 
Damodara, of the stock of Kas’yapa, half a share; to Kes‘ava, 
half a share; to Panchhihila, of the stock of Krishnatreya, one 
share; to the pandit Gopati, of the stock of Kas'yapa, one share; 
to Mahasona, of the stock of Atri, one share; to S’fl, of the 
stock of Bbrigu, one share; to Nanu, of the stock of Krishna- 
treva, one share; to Mali, of the stock of Bharadwaja, one share; 
to Chamara, of the stock of Kapishthala, one share; and to 





* Here I give the old form for the modern of the original, Lakhamé, as is the 
pronunciation, 

The scholar will observe other like substitutions a little further down. 

¢ I have struck out a superfluous visarga postfixed to the Sanskrit of this ex- 
pressi@t. 

{ The designation of these monastic superiors is mahanta, which is impure Sans- 
krit. Sounded as mahant, it is still in common use, 

§ agit has been corrected from 77, 

{ The word pada is employed, throughout this instrument, in an acceptation 
somewhat unusual. 

۹۲ ‘This name, and several others to come, not being Sanskrit, have rather per- 
plexed the inscriptionist, as subjects of inflectional manipulation. 
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Thad, of the stock of Gautama, one share. And the appropria- 
tion of this village you are to respect and maintain. 

Yau must have heard the sentences, delivered by Vyasa and 
others, encomiastic of the presenting of land; as for instance: 

1. By many kings, such as Sagara and others, the earth has 
been enjoyed. His, ever, whose is the soil, is its produce. 

2. The result, generally, of all gifts whatever affects but a sin- 
gle life; Sut the recompense of bestowing gold, land, cows, and 
slaves, attaches to seven courses of existence. 

8. Let one confer land that has been tilled by the plough, or 
sown, or that bears a crop: while the worlds, upheld by the ser- 
pent, subsist, does such a one receive honor in elysium. 

4. He that receives land, and he that bestows land, both, as 
performing acts of merit, assuredly go to the regions of bliss. 

5. A hundred thousand years does the donor of land abide in 
paradise; and for even as many is the disseizor, or the furtherer 
of disseizin, consigned to a place of torment. 

6. Not by a thousand sacrifices, nor by a hundred hippocausts, 
nor by the gift of a hundred thousand kine, does the usurper of 
land make effectual expiation. 

7. Whatever offspring of a stranger may be monarch, when 
my race shall have become extinct, I clasp his feet; suing that 
he will regard my donation. 

This grant of the village was engrossed by the pandit Salak- 
shana, son of the Thakur Arjuna. As for there being in it a 
letter too few, ora letter too many, it is, still, complete authority. 

The autograph of the auspicious Virasinha, great king and 
chief ruler, the victorious, 7s subscribed.* 


Inscription No. III. 
771771۴۲۰۲ جج‎ 
ta Ca 8 ۱ 
71۹9۶ +1 
fat: 031488۴ SAT 0 
SHAT MPLA 
×× "۶۸۰۴۳ ۱ 


: An arrow, pointing to the left, is traced at the end of the writing, on the 
tablet. 
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Aa odiafaen oftat ۳ 
7 1۶۳ × 3۳۴.٠ 
aT ۱۰۱۱ 275۴ 2 TT aria 

TRAM AAO 31111271111 -ڑا‎ 
231106 ۴۱ع‎ RATT | 1 3 rae: 
3۲ ٠۰۱۹71۲۲1۳7۲ 53۶۳۱ 7۲ 
5 8 wat) aaa ہج‎ Bat ۱ 
7۶۱و ۶× 7۰۳ ت_.‎ ۶ Ata cai 
Tigh Maloy ہ۹‎ ۱ ۱ 

HVA | 

TRANSLATION. 


Well be it!* Pratapa Dhavala Deva, everywheret possessor 
of eminent and extensive renown, addresses his ا‎ in these 
words: As for that paltry copper} grant which certain Brahmans 
—sprung from men of goodly staves and ploughs§—living in 





* Hindu inscriptions very commonly have an auspicious vocable, as siddham, 
siddhi, or swastr, prefixed to them. In the present instance, the word is swasti, and 
is part of a verse. Still I conceive that it must be taken as an interjection. Cole- 
brooke connects it with the contiguous udgata ; rendering the combination by “hap- 
pily risen:” a form of expression of which I have never seen a precedent or parailel ; 
unless it qualifies the a’ which is often written after it. 

+ Colebrouke represents samantdd by “wholly,” a meaning of which it is suscep- 
tible : but he joins it, unnaturally, with the next word, deva, This term denotes king- 
ly rank, It is never employed in the construction which Colebrooke here assumes, 

$ My copy has kutdmra twice, where Colebrooke’s had kutdmbra, I fear that 
Major Kittoe’s pandit has here been officious. 

In my copy, sudandahala; in place of which the prose has sudandahaltya, 
Colebrooke gives suvalluhala and swallukantya, respectively. In my transcript I 
here again suspect adulteration at the hands of Major Kittue’s pandit. The original 
should seem to have been wrested, so as to yield a sense in keeping with the rest, 
of the document, as if Pratapa Dhavala taunted the Brahmans in question, by 
hinting that they were mere rustics and husbandmen, and lacked the appropriate 
literature of their tribe. 
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thebe villages adjoining Kalahandi,* have fraudulently, by brib- 
ery, obtained from the hand of Det, a slave of the sovereign of 
Gadhinagara;t+ foundation of credit in it is not in any wise ¢ to 
be admitted; as they have not even so much ground as could be 
pierced. with the point of a needle.§ 

In Samvat 1226, || on Wednesday, the third day of the dark 
semi-lunation of Jyesthha, the feet of. the great chieftain,** 
the fortunate Pratapa Dhavala Deva, governor of Japila,tt an- 
nounce the truth, as follows, to his sons, grandsons, and others, 
born of his stock: With respect to this vile copper grant of the 
villages of Kalahandi and Badapila,tt surreptitiously procured, 
on giving a bribe, by sundry folk of goodly staves and ploughs, 
from Deu, a slave of the lord of Kanyakubja, the fortunate king 
Vijayachandra;§§ dependence is not to be placed on it. These 
Brahmans are altogether reprobates. They have not even soil 
which the point of a needle could penetrate. 

Mindful of this proclamation, you will collect and 16٣ ||| the 
proprietor's{ {| share of produce and the like.*** 


The son of the great king.ttt 
Saugor, February, 1858. 
See en ade خی را کک‎ eee کو‎ 

* As remarked by Colebrooke, the short vowel at the end of this name is ex- 
changed for a long one, where the word is repeated further on. 

+ Gddhinagara is called, below, Kanyakubja; or Kanoj. 

+ In the Sanskrit, parito; which Colebrooke strangely translates “ by the people 
around.” 

§ Thus far the inscription is in verse; the metre, vasantatilakd. An intelligible 
English translation of these two stanzas renders it impossible to mark the beginning ° 


of the second, without taking in much of the first. The prose which fullows is a 
paraphrase of what has preceded. 


{| Colebrooke has 1229. The Samvat year 1225 corresponds to A. D. 1168. 

@ This singular expression only shows the dignity of the person concerned. A 
Hindu disciple refers, in the same phraseology, to the enunciations of his preceptor 
or of his ancestors. 

*## In the Sanskrit, ndyaka. 

++ Colebrooke has Japila, which, he says, is a portion of the district of “Réma- 
ghar”—recte, Ramagadha or Ramgarb. This district lies in South Bihar, 

tt “Badayité,” according to Colebrooke. 

§§ Vijayachandra was the penultimate king of Kanoj. See the Journal of the 
Asiatic Society of Bengal for 1858, p. 218. 

{| “You will take ....; or destroy,” says Colebrooke. But vilapsyatha ecarcely 
imports destrction; and the cha seems to be cumulative rather than alternative. 

@| | Colebrooke does not translate swdmi. 

*¥## Tn the Sanskrit, bhoga, “Share of produce” ia Colebrooke’s. Its correctness 
may admit of question. 

ttt Instead of this, Colebrooke has: “ Signature of the great Rajaputra (king's 


son) the fortunate S/atrughna.” My eopy of the original must, consequently, be 
dafective by several words, 


ARTICLE VI. 


A GREEK INSCRIPTION FROM DAPHNE, 


NEAR ANTIOCH, IN SYRIA. 


By JAMES HADLEY, 
PROFESSOR OF GREEK IN YALE COLLEGE. 


Presented to the Society May 10, 1859. 


For our copies of this remarkable inscription, we are indebted 
to the Rev. ener B. Morgan, a missionary of the American 
Board in Syria. The following extracts from a letter addressed 
by that gentleman to a friend in this country contain an account 
of the stone which bears the inscription, and of the circumstances 
under which he made his first copy. He writes from “ Bitias 
-(Antioch), July 28rd, 1858.” 

“Enclosed 1 send you a copy of an inscription which I have 
found in a garden on the ancient site of Daphne. I have reason 
to believe that it has not been copied before. It is only a few 
years since it was dug up, and although I have been at the spot 
many times, I have never heard from the Fellahs, that any Ku- 
ropeans but myself, and those whom I have taken there, have 
seen it. Indeed, tlhe whole inscription cannot have been copied; 
for one half of the stone was covered with a calcareous incrusta- 
tion which I was obliged to chip off. The stone is a very com- 
pact limestone. The portion of it which is covered by the in- 
scription 1s 17 x 80 inches, and there are about six inches of plain 
surface below the last line of letters. The end below is rough 
and narrowed, as if to fit into a mortice, to hold it in an upright 

ition. Neither the edges nor the back of the stone are pol- 
ished. It is eight or ten inches thick. I have been for nearly 
a year trying to get it into my possession, so as to remove it to 
Antioch; but the owner of the garden at last got such high no- 
tions of its value, that I made up my mind to obtain the best 
copy I could on the spot. I went out two successive days, taking 
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8 young man with me to assist in cleaning the stone. Many of 
the letters were exceedingly indistinct, and some of them I could 
not make out at all. Indeed, I should not have been able 
to copy nearly so much as I did, if I had not adopted a plan 
suggested by the young man with me. He first blackened the 
whole surface with ink, and then, after it had well dried, sponged 
the surface, which left the letters considerably plainer than 
before. * * * Should the inscription prove to be of value, 
and there be any necessity for it, I would take the time to ex- 
examine the stone with more care.. I send also a fac-simile of 
the first part of the 23d and 25th lines, to show you the size and 
style of the letters. - 

I have said that the stone was dug up in a garden at Daphne. 
The immediate vicinity gives every Silence of having been the 
site of important buildings in ancient times. The whole surface 
of the‘ground is covered with fragments of pottery, and bits of 
wrought marble. ‘There are two other stones near by with frag- 
mentary inscriptions, one of which begins with HBOYAH in 
large, handsome letters. It consists of a half dozen lines of ten 
or twelve letters each, which evidently ran off upon another 
stone placed by the side of this, which stone is not above the 
surface of the ground, if it still exists, There are also several 
fragments of granite pillars. One of these, two years ago, was 
lying by the side of the road, and upon the edge of a bit of 
rather مو‎ tesselated pavement. The part that was then 
visible has now been destroyed, probably by some treasure-hunt- 
ing Fellah. There are also in this same garden a large number 
of blocks of stone, which evidently once formed a water-course. 
They are about two feet in diameter, and twenty inches or two 
feet in length, with a perforation about six inches in diameter. 
Each block is made with a circular projection corresponding to 
an indentation in its next neighbor, after the fashion of water- 
عو‎ They have evidently been cemented to each other, though 

can see no calcareous deposit showing that they were used any 
length of time, which would certainly be found if the Daphne- 
water had flowed through them. The external surface of all 
was finished with evident care. Some of them are fluted longi- 
tudinally, as if they had served for columns. So much about 
antiquities for the present. There is a great field here for minute 
investigation; but I have little time to give to such employments.” 


The gentleman addressed in this letter sent it with the enclosed 
copy of inscription to Professor Gibbs, who at once recognized 
the interesting nature of the Greek text, and wrote to Mr. Mor- 
gan, begging him to give the stone a new and more complete 
examination. In return he received two copies further, evi- 
dently made with great care, one of them dated Oct. 19th, 1859, 
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the other Nov. 28rd, 1860. The latter of these copies is repre- 
sented in the following lines, though in some instances we bave 
poppe its imperfections by letters (which we enclose in brackets) 


en from the copy of Oct. 19th : 


42 NN 71 
THIEIZHMAZKAI—~A = IZA 
AAZKAIMETAAAZANOAE [7]ظظ‎ 7 [ENO] MENON 
EKTENQEKAIJOYTETHEY [K]HEO [ETRN]YNAE 


5 XONTQLNIIEVEIZSMENO ]57[2 جے 77۷ 777 4ر‎ YMGEPONTA 


0 بر پر7" 05۷ ج77 7ج ۴[ ]ت77 کے 4ر07 07 ۲77 پر7 7ے 
۷۲پ 07174 A} A‏ ]آ7 پر7" بی رپ یر 07۷ 77۳ 777۷1770 جک 
FINETAN[M|POYNHPIMENQNE AYTOYEISTAN‏ 
PMATAHBOYAOMEGAM[EN]E[ TIE SYNEXEINE Y[M]‏ 


10 MPAZZONTAHMINIIOAAA [1A] AYTOYIIPODEPO 


MENOYTHNIEPITOSALM [AS [T]IENHMENHNAS OE 
NELANAIATAZS ZS YNEXEISKAKOTAGIAZSAZIOYI 
TOE TEHMASEASAIAYTONE[@|HE XIASTENE 
OAIOr NS TONENITAOINMONXPONONTOYBOYAT 
SNASTNIENEYETAOEIA TOYSAMATOST{E] 
HTAIZ YMNEPIHN[EX|OHMENOEAO[N]TESKAIE 
OYTOIS®ANEPANILOIEINHNENOMENTIPO 
TONAIPES NINAMENOYNKAEISTO4O 
ONTYFXANHINANTQLNTAQNEIS TIMHNK 
OZANANHKONTQNHMINES TAEWUIMEA 
NELAHTHS APXIEPQEYNUSTOYAUOAAQNO 
AITHEAPTEMISZOS TANAAITTLNKAITR 
AAARNIEPQRNINTATEMENHESTINEI 
JZADNHSSIPOSAEOMENHIANAPOSUIAOY 
NHI OMENOYIENPOSTHNA AZ ج در‎ ۰7 
NEPTOYTONOYENOYASHIH| NJEZXONO T 
FONOIKAIHMEISKAITH E HMIQNIIPOSTOOEION 
EYZSEBEIAZANOSE E[I]}XAM NAYTONAPX 
EPEATOYTQNIIEC) XS NOITHNUEPITAIEP 
EZATRUHNMAAISTANAIATOYTOYS YN 
TEAEZSOHTESOAIZEONTLEZTYNTASON 
ENTETOISXPHMATIZMOIZKATAXAPIZEIN 
AYTONAPXIEPEATINJESHAQMENS) NIEPQLN 
K.ALIPOTIMANTONANAPAAZ INE THIHME 
TEPALTKPISEREIKAIEANEIZSTINATAPAKAA 
TRNANHPONTQNEISTAYTAZSYNELIAAM 
ھ۷ 0 0۸]1[7 7 4۷ر‎ ٣ج7‎ ۶ 0٣۰< ۰٣۲ <7 رر ۰ج‎ ٣ ۰ یرن ۷ر‎ 
NOYIEAITOYSAAAOYZOYEKAGHKEILII 


15 


20 


25 


80 


85 
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OAPXEINAXTOYE YE THEAINA|PAWTE|LAJA 

40 TAZYMAKOYEIN EPINNANTPAOWIIHIINTA 
ZHIANATPA®HNA I|SEKAITHZEMIZ TOAHE 
TOANTICPADONEIZS THAAZKAIANAOEIN 
ENTOIZENI@ANES 7470727۰07707 


AKP AIOY ٤4 


In the copy of Oct. 19th, the first two lines are given as follows: 


4 تہ‎ IEN HIIN ۱ 
THEEIZSHMAZKAITA PAL A IA®EZ \, ZION 


Daphne, the place of this inscription, was celebrated in antiquity 
for its magnificent worship of Apollo and Artemis, which was 
established here by the first Seleucus of Syria, and continued for 
more than six centuries, until the temple was destroyed by fire in 
the reign of Julian the Apostate. An elaborate and glowing de- 
scription of the place a its worship may be found in Gibbon’s 
Decline and Fall, chapter xxiii. A more recent account has been 
given by the distinguished K. O. Muller, in his dissertations 
De Antiquitatibus Antiochenis (Gottingae, 1829), 0.41 etc. The 
inscription before us relates, as we might have expected, to the 
worship of these divinities. It is a document which recites the 
appointment of a certain person as high-priest of Apollo and 
Artemis. The letters at the foot appear to give its date, as the 
14th day of Dius (the first month of the Macedonian year, which 
seems to have commenced in October), in the year 124 of some 
era—most probably, that of the Seleucid. Ifso, the document 
belongs to the autumn of 189 B.C., when the Syrian king, An- 
tiochus the Great, had come to the thirty-fifth year of his reign, 
one year after his decisive overthrow by the Romans at Magnesia, 
and two years before his violent death. The authority, individ- 
ual or corporate, by which it was issued, the officer to whom it 
was addressed, and the person whose appointment to the high- 
priesthood it sets forth, must have been named at the beginning 
of the inscription. The illegible first line seems quite insufficient 
for all these designations: we can hardly help believing that one 
line at least, and perhaps two or three, have been lost altogether. 
Possibly they may have been engraved upon another stone, sur- 
mounting the one which contained the lines here copied. Not- 
withstanding the difficulties of which Mr. Morgan speaks, the 
first line of his copy is the only one which cannot be read with 
tolerabie certainty. In the following restoration, we have been 
aided by suggestions from President Woolsey and Professor 
Gibbs. 
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[coy diva, tho miotews ×× Evvoiac] THE sic Huds “٤ 
- !٭ء‎ [njocy[ule[ta olagea[tatals -[ھ“(۸ہ([]‎ xai peyddas 
amode(isjec [lerolinluévoy ××: ,وت‎ xai ovte TIC 
676رہ ب]‎ oltre ۷ inalolyoytwy meperopévoly] eg ca 
5 nuiy ouupéoorta, dresaynozora dé xalt ca] ey zerquodev- 
ta abet] ین‎ 1,y MQOZTXOY, Kai xaTa >۵ ۸0۱۶۷۸ ay duEvoY 
[a]fiws tiv noounroyucvur é[E] abtod eg ta a[oa]y- 
ata, npovddueda piv ecele] Guvezery 0ہ یہہ‎ 60۷۳۵۷ 
1٥٦0۷۳۷ moddd. ] A]A[V] avrov moopepoucvou trv met 
to ooua [yelyeripucvny aodéverav Ova TAG ۔ہ× یرم‎ 
xo[mladlelias, akrot[y]rdc te 1uas cao avtoy eg HOlVv-] 
qias yevélodjar ola]uc cov énihoutoy yoovoy tov Bijou 
15 fadialonaotm,; ev evorabeig. Tov Owpatosg yely]ntaL, 
ovurteqnvizeruey [d]é[A]ovtec xat ۸۳۱۱ء ۱۷ء‎ qaveoay 
710:۰7۷ ay یرہ(ہزاغ‎ ۶× stools at]roy aigeaft]y. “Iva wey 
نہ‎ zali] ez td [LJolen]oy ےرہ‎ névtwy THY چا‎ TI 
20 بن‎ xlai djosay avixovtwr, ruiv éocale] éniuedsec. 
"Elmew), Tis یا ۰و :رم‎ Tov’ Amd)dhwvols x]at وز۷ہ‎ 
' Aotémdos ٣ت۷‎ Sat[olay xat ta[y] بس2۸۸‎ iepov Oy TH 
Teucyn eotiv en[i] Aagri¢ mooddcouevnsg avdeos gilov 
25 [du]yooudvov de nmoootivale] a&[tws وجرا٭‎ [v]aép rod 
Tomov om0rvdrs ١ج‎ eozoy oli] tle tod]yovor xai ruEtic 
xat Ti[c] e[§] 2uay ینب‎ TO Cefoy evoePeiac, anode- 
[Oletzaule]y avroyv aozltjepia سواہ‎ ne[met]o[ue]voe 
۷ ء٤0٦٢‎ Ta ieolu] eaywyy pahiot av dia tobtov 
30 ovyte)eobiHenbar یں ال‎ —OlYTagsoy éy Te TOS Yor- 
patiouois xatazuwgt|-jev avtoy aozigéa tov dednhw- 
LEVY LEVOV, KaL TEOTLUGY TOY برغ‎ Ling TIS TuETE- 
35 (aC XVLGEWS, Kal ٤۵۷۷ ely ٣۱۷۳ Mavaxall[y] Tov dvy[x-] 
OvTMY ٤٤ي‎ ٤٠٢٢٢٥۷, Cuvetthaupaveddat tols TE MEdG TOIG 
iegoig yevoulé|vovg ×× یبمل( و( اہ‎ ovc xabrxe n[e-] 
bagzeiv avtot ovotijoa nagayyeil[djaly]tac inaxovey 
40 [m]egt oy dy yodgly] 7 o[v]rtd[o]on, ےم ہہ رع‎ dé 
ب×‎ THS EMLOTOMS TO artiy~ayoy tic OTT AAC Hal avO- 
beiv[at] ev tots enipaveotaros Tonos. 
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We subjoin the following rough translation. 

“TA. B.] having, with strenuous effort, made very clear demon- 
strations, many and great, of his [fidelity and devotion] to us 
and to the public service, and having spared neither his life nor 
his property for our interests, but having managed also as was 
proper the things put into his hands, and, for the rest, conduct- 
ing himself in a manner worthy of the services before rendered 
by him to the public interests—/im we desired, indeed, still long- 
er to keep employed, co-operating with us in many things. But 
upon his bringing forward [as ground of excuse} his feebleness 
of body, the result of his continued hardships [in the public 
service], and requesting that we would permit him to be at rest, 
that for the remaining time of his life he may be, without inter- 
ruption, in good health of body—we complied [with the request], 
desiring in this also to make manifest the preference which we 
have for him. So, then, that for the future also he may enjoy all 
things which pertain to honor and reputation, shall be our care. 
Since now—as the high-priesthood of Apollo and Artemis, over 
the [holy] carvers and the other sacred offices of which the conse- 
crated grounds are at Daphne, requires a man of friendly feeling, 
but one who will be able to preside in a manner worthy of the 
zeal for the place which our ancestors had and we [now have], 
and [worthy] of the veneration on our part for the divinity— 
since now we have appointed him high-priest, with charge over 
these things, being persuaded that through him, above all others, 
the management belonging to the sacred offices would be con- 
ducted as it ought to be—([therefore] take order to inscribe 
him in the records as high-priest over the sacred offices set 
forth above, and to honor the man in a way worthy of our 
judgment, and, if he call to any duties, of such as appertain to 
these things, that those who are engaged in the sacred rites 
should co-operate with him, and should bring together on the 
spot the rest who ought to render service, charging them to obey 
in whatsoever he may write or order—and, farther, to have the 
copy of this letter inscribed on pillars, and to set it up in the 
most conspicuous places.” 


The contents of this inscription require little commentary. 
We will only remark that a class of persons, named duergol, are 
mentioned in an interesting passage of Porphyry (De Abstinentia, 
i. 80), as having part in the annual sacrifices of the Athenian 
Diipoleia. See K. F. Hermann, Lelirbuch der gottesdienstlichen 
Alterthiimer der Griechen, § 61. 20, and W. Smith, Dictionary 
of Greek and Roman Antiquities, under Diipoleia. 


While the above is going through the press, we learn from Mr, Morgan thut he 
hae obtained possession of the stone bearing the in<cription, and presents it to the 
Society, to be deposited in its Cabinet—Comm. or Pupu : 


ARTICLE VII. 


ON THE ARYA-SIDDHANTA. 


By FITZ-EDWARD HALL, Esq., M.A. 


Presented to the Society May 17, 1860. 


AS all Indianists must be apprised, the illustrious Colebrooke 
and the splenetic Mr John Bentley were diametrically at vari- 
ance in their views of Hindu astronomy. To reopen this sub- 
ject is not the purpose of the present cursory paper. If Cole- 

rooke was celebrated for circuinspection and accuracy, his op- 
ponent was equally remarkable fur taking up theories on insuffi- 
cient warrant, for rejecting them with arbitrary caprice, and for 
unrelenting animosity to all that dissented, though but impli- 
citly, from his indecisive conclusions.* Difference of opinion, 
however unobtrusive, was, indeed, a thing which Mf. Bentley 
was unable to abide. It is well known how many of his vaya- 
ries dissolved, one after another, before the scholarly research of 
his unintentional rival: and, in measure as thev dissolved, bis 
wrath only grew the more vehement. Ina volume which was 
written shortly befure his death, he finally attempted to make 
good against Colebrooke a foolish fable that he had been the 
victim of a gross deception. A spurious Brahma-siddhdnta had 
been passed upon his willing credulity. Small pains was re- 
quired to disprove this silly fiction; but, in reprisal, the gener- 
ally imperturbable Colebrooke was moved to prefer a counter- 
charge. Its grounds I ماع‎ here briefly to examine. 

“T might retort on Mr. Bentley,” says Colebrooke, ‘that the 
A’rya-siddhanta, described, by him, in the third section of the sec- 
ond part of his posthumous work, is notimprobably a fabrication. 
No one but himself has yet seen it: the manuscript of it is not 





Cad‏ ہج a‏ - ہے سو ہہ جح بس ےم سا ween‏ اج 





# Since writing the above, I perceive that I have in a manner iterated the 
very eentimenta and language of Colebruuke, who says: “ Mr. Bentley was, as h 
writings evince. a good hater. He bore animosity to me, and to every one who 
did not implicitly adopt his opinions concerning Hindu astronomy, nor concede to 
the authority of his conclusions respecting it.” 
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forthcoming: he did not understand Sanskrit, and therefore he 
was very liable to imposition: his notions, not to say prejudices, 
were well known to the natives who attended him: and he was 
as likely as his friend Col. Wilford, to have fabrications imposed 
upon him.* According to the quotations of authors, A’ryd- 
shtaka and Das'agitikd were the titles of A’rya Bhatta’s works, 
and not A’‘rya-siddhdnta. It is, in all likelihood, pseudonymous.” 

Mr. Colebrooke had previously said: “ A’rya Bhatta was au- 
thor of the A’rydshtas'ata (800 couplets) and Das'ayitikd (ten 
stanzas), known by the numerous quotations of Brahmagupta, 
Bhatta Utpala, and others, who cite both under these respective 
titles. The Laghu-drya-siddhdnta, as a work of the same author, 
and, perhaps, one of those above mentioned, is several times 
quoted by Bhaskara’s commentator, Munfs’wara.” Algebra, ٥ا٥‎ 
Note G; or Miscellaneous Essays, ii. 467. 

Two copies of the A’rya-siddhdénia,t both imperfect and very 
incorrect, have come into my possession. This treatise is in 
eighteen chapters; and I more than suspect it to be the same 
composition which Mr. Bentley also had seen in a mutilated form. 
I shall proceed to verify it by a few extracts, professedly from 
A'‘rya Bhatta, which occur in the writings of various mathemat- 
ical commentators. And first among these extracts I place those 
that were known to Colebrooke, though he was uninformed as 
to the particular work whence they were derived. 


۲ ory ..۳ [۳۴-۳۰ ATTY 
A'rya-siddhinta, kshetra-vyavahara chapter. 
“The following rule for finding the arc is cited, by Ganes’a, 
from A’rya Bhatta: ‘Six times the square of the arrow being 
added to the square of the chord, the square-root of the sum is 
the ٠۳۷۶ '' Algebra, etc., p. 90, second foot-note. 


larfeqesreur 
اس تج‎ ۱ 
A'rya-siddhanta, opening verse. 


.... 8 passage of A’rya Bhatta....: ‘the multifarious 
doctrine of the planets, arithmetic, the pulverizer (kuftaka) and 


6 





* Mr. Bentley had written: “I think Mr. Colebrooke, like my old friend the late 
Col. Wilford, and perhaps many others, was imposed on by his crafty dependants, 
who studied his inclinations and his wishes, and, from knowing the bias of his sen- 
timents, were thereby enabled to practice, with security and advantage to them- 
selves, their imposture of forged and interpolated books, which they produced for 
him, or put in his way to obtain, as might appear best to answer their purpose.” 
A Ilistorical View of the Hindu Astronomy (Calcutta edition), p. 189, foot-note. 


+ In the colophon to one of my copies, the work is called Mahdrya-siddhanta ; 
elsewhere, Mahd-siddhdnta. In my other copy I find A’rya-bhatta-siddhanta six 
or seven times, and Mahd-siddhdanta of oe Bhatta thrice. The augmentative 
epithet Jfakdé precedes the name of A'rya, where he is cited by Ganes’a, But see 
near the end of this article. 
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analysis (bia), and the rest of the science treating of seen* ob- 
jects.’” Algebra, etc., p. 112, foot-note. 


560۳7۲ :۰۱ 
پاپ الا سیگ تسد‎ NTT 
7111۹۰ ۱۳ ۰ج‎ Tee رو‎ 
ATH ARAVA TA 0:۴۰۱ 
3 Meee ٭ج‎ FE: مہ0‎ | 
×۵ ۸٭ج)‎ ent sag wt 2. 


“The following passage of A’rya Bhatta is cited by Ganes’a 
in his commentary on the Lilavati: ‘The product of the breadth 
for length] and thickness, in fingers, being multiplied by the in- 
tended sections. and divided by five hundred and seventy-six, 
the quotient is the (phala) superficial measure of the cutting, 

rovided the timber be A hadira (Mimosa catechu). If the wood 

Sriparni ( ). Sakaka (Tectona grandis), &., the 
divisor should be put three hundred and fifty: if the wood be 
Jambu (Eugenia Jamboo), Biya (Citrus medica), Aadamba (Nau- 
clea orientalis and Cadamb), or Aml: (Tamarindus Indica), it 
should be twenty Jess than four hundred. The divisor should 
be two hundred and fiftv, if the tirnber be S'’é/a, Amra, and Sa- 
rala (Shorea robusta, Mangifera Indica, and Pinus longifolia). 
If it be S’almali (Bombax heptaphyllum), &c., the divisor is 
two hundred. Money is to be paid according to the divisor.’ ” 
Algebra, etc., p. 315, second foot-note: and see ibid., p. 102, 
foot-note. 

Only one of my manuscripts has any portion of these last 
verses ; the first line and a half’ There is here a break in my 
copies. 

Essays, 11. 892—translates, in these‏ نکووافماضما ت 
words, from A’rya Bhatta as cited by Prithidaka Swamin:‏ 
“The sphere of the stars is stationary ; and the earth, makin‏ 
a revolution, produces the daily rising and setting of stars nnd‏ 

lanets.” Subjoined is the original, according to Prithudaka ; 
but I have not sought out the passage in my MSS. of the A’rya- 
siddhdnta. The A'rya-siddhdnta being metrical, this extract 
might go to prove that A’rya, besides his works in verse, wrote 
others in prose; did we not know that there was a second writer 
so named. Morcover, our A’rya Bhatta argues the fixedness of 
the terrestrial orb. The words are these: 


* “Seen, or physical ; as opposed to astrology, which is considered to be convers- 
ant with matters of an unseen and spiritual nature, the invisible influence which 
connects effects with causes.” 


On the A'rya-Siddhénta, 659 
aw: feagr yyarararere ×۲۱۹×7 Scere ہ-چسحہ 5یب‎ 


Again, Colebrooke—Miscellaneous Essays, ii. 378, foot-note— 
0 through Munis’wara, from A’rya Bhatta’s A’rydshtas'ata. 

do not find the quotation in the A’rya-siddhdnta. That this 
treatise bore the second title of A’ryfisitas'aia is, as Colebrooke 
suggests, not impossible. My less defective copy of the A'rya- 
siddhdnta, which contains five hundred and sixty-two stanzas, 
has omissions indicated at several points. Of their extent I can, 
of course, say nothing. 

The passage referred to, by Mr. Bentley, at p. 126 of his 
‘‘ Tlistorical View,” as being in the fifteenth section of the A’rya- 
siddhanta, really occurs there. Further, I have traced to their 
places in the A’rya-siddhdnta parts or wholes of three couplets* 
adduced in Munfs'wara’s Marichi, a commentary on the Siddhdn- 
ta-s'iromani, as from the Laghu-drya-bhatta-siddhanta ; and two 
coupletst as given in the same writer's gloss on the Lildvati, and 
there credited to A’rya by name. I have not had the same suc- 
cess-as touching a couplett vouched by Bhatta Utpala, in his 
annotations on the Vdrdhi-sanhita, chapter xvii, and attributed, 
by him, to A’charya A’rya Bhatta. 

Mr. Bentley’s MS. of the A’rya-siddhdnta,'as by him described, 
corresponds punctually, in the way of hiatuses, with one of my 
own copies. 

The mathematician Ganes’a, as before observed, in making an 
extract from the A’rya-siddhdnta, qualifies its author’s name by 
the prefix of Mahd. This may, or it may not, have been de- 
signed as equivalent to Vriddha. On the first hypothesis, it was, 
perhaps, an oversight; unless A’rya Bhatta reproduced, in some 
more mature treatise, still to emerge, the very words which he 
had employed in an earlier performance: but there is no neces- 
sitv for surinising that he may have done so. For, as reference 
is made in the A’rya-siddhanta to Vriddha A'rya Bhatta, there 
should seem to have been two writers called A’rya Bhatta. Se- 
nescence not preceding youth, the term Vriddha, when used of an 
author, must be susceptible of the same extension of import to 
which it is subject when applicd to homonymous kings, Not to 
repeat inyself on the verbal nicety here adverted to, I remit the 
reader to my preface to the Vdsavudaita of Subandhu, pp. 49, 50, 
in the Bibliotheca Indica of the Asiatic Society of Bengal. Our 
A'rya-siddhdanita had, for its writer, A’rya Bhatta Junior. 

Troy, N. Y., U. 8. A., March 1, 1880. 





* Beginning, severally, 7چ ; 7 7چ‎ 800 2769+, 
+ Which commence with r ۲ and "2 respectively, 
¢ Its first words are Far: ہب‎ 
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AppitionaL Nors on ARYABHATTA AND HIS WRITINGS, 
BY THE COMMITTEE OF PUBLICATION. 


Mr. Hall has conclusively shown, in the foregoing article, that the 
work described by Bentley, under the title of Arya-Siddhanta, is not, 
as suggested by Colebrooke, a modern imposture; but that, on the 
contrary, it had been quoted by Colebrooke himself, at second hand, as 
by Aryabhatta, and is, by citations and references in the works of later 
Hindu astronomical writers, sufficiently attested as being, in their opin- 
ion, truly ascribable to that ancient and famous authority. He has farther 
made it at least a probable supposition that the treatise in question is, in 
conformity with Colebrooke’s earlier conjecture, to be identified with that 
so often credited to Aryabhatta by the name of Aryashtacata. Now on 
comparing the data furnished us from it by Bentley with the sketch of 
Aryabhatta’s system given by Colebrooke (As. Res., xii. 248; Essays, ii. 
414), upon the authority of Bralimagupta and his commentator, it will be 
seen that the two are quite discordant with one another; so much so 
as to render it unlikely that both should be productions of the same 
teacher. But the reader of Bentley will also notice that the latter 
speaks of another Arya-Siddhanta, which he denounces as “ spurious,” 
proving it in detail, very much to his own satisfaction, to be a mere 
modern manufacture, although it lays claim to the title of Laghu-Arya- 
Siddhanta. The futility of the arguments with which he assails its 
authenticity is, however, in part palpable at first sight, in part evident 
upon a slight examination, nor is his opinion upon the matter of a straw’s 
weight as authority. On the contrary, the peculiarities which, according 
to his statements, distinguish the work, are such as attract to it at once 
a high degree of interest, as one which, in some important particulars, 
is unlike all the other Hindu astronomical treatises of which we have 
thus far any account. This interest is increased, as we note that its doc- 
trines agree, so far as we can compare them, with those attributed to 
Aryabhatta by Brahmagupta. Again, the number of civil days stated 
by it to compose a Great Age (mahdyuga), of 4,320,000 years, and so 
its valuation of the sidereal solar year, agree with those which Warren 
(Kala Sankalita, pp. 7, 70) states to be adopted through a great part 
of Southern India, “upon the authority of the Arya-Siddhanta.” It 
seemed to us, then, not undesirable to add, if possible, to Mr. Iall’s paper 
upon Aryabhatta and his works, some imore particular information re- 
specting this other Arva-Siddhanta, and especially in view of the sug- 
gestion, finally thrown out by Mr. Hall, that there may have been more 
than one astronomical author of the name. And having observed, in 
Weber's Catalogue of the Berlin Sanskrit Manuscripts (No. 834, p. 232), 
that the Berlin Library contained a treatise which purported to be a 
commentary on Aryabhatta’s Dacagitiké, we took the liberty of beg- 
ging from the distinguished author of the Catalogue some notices from 
this manuscript. In reply to our application, he has, with the most 
obliging kindness, copied for us the whole work, so that we are able to 
present here a full sketch of its character, and to settle many of the 
questions which had presented themselves to our minds in connection 
with the subject in hand. 
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The treatise is a brief onc, containing only about 150 stanzas. It is 
divided into four chapters, called pddas, of which the third is, in its sig- 
nature, called the “fourth,” so that we may perhaps have only a frag- 
ment before us. It is certainly imperfect at its commencement, as th: 
first leaf, and a little more, of the present MS. contains the calculation 
of an ahargana, or “sum of days,” which has nothing whatever to do 
with the work itself: the first verse given of the latter is numbered 6. 
There are, however, five verses interposed between pddas three and 
four, and numbered independently, which may possibly be those which 
are inissing at the beginning, and the naine given to the divisions of the 
work is at least strongly indicative of only a fourfold division of it: nor 
does it appear, from the general sclieme of contents, that any indispens- 
able part of a summary astronomical treatise ہز‎ wanting. Unfortunately, 
the text is very badly corrupted and incorrect, s0 that, after the rather 
hasty study which we have as yet been able to give it, much remains 
obscure to us in its contents. 11.00086 unequivocally lays claim to being 
a commentary on the Dacagitika’ of Aryabhatta; the latter, and no 
other anthority, is repeatedly spoken of in its verses, and its conclud.ng 
stanza is as follows (with some emendations) : 


nga ga 9چر .760ب‎ ay 
ہس ٭۷ہہ‎ fagieg 3اس‎ ۳۱38۰۱ 


“ Bhata-Vishnu (?) hath thas comprehensively explained — having 
learned it by the favor of his tearher—the Dacagiti text-book, of very 
obscure meaning, formerly promulyated by Bhatta.” 

There can be no manner of doubt, now, in the first place, that the 
text of which this work is a metrical paraphrase is that described by 
Bentley as the Laghu-Arya-Siddhanta. In nearly every particular re- 
ferred to by Bentley, it agrees with lis authority. The numbers of 
revolutions of the planets—the order in which the latter are constantly 
named—the commencing of the present .Kon (ke/pa) with Thursday, 
and so that.of the last Great Ave (mahdyuga) with Wednesday, and 
the current Iron Age (kali yuga) with Friday—the number of years 
reckoned as elapsed since the beginning of the kon, with that of the 
days contained in them—the statement of the positions of the apsides 
and nodes of the planets directly*—the ratio of the diameter to the 








* The positions assigned by the treatise to the apsides and nodes are as fo.lows: 





Sun, 28 9 0 
Mercury, _ 73 سو‎ 20° 
Venus, دو‎ 20° 28 0° 
Mars, 34 28° 18 10° 
Jupiter, 5s 209 98 30° 
Saturn, 74 20° 38 10° 


Bentley (p 182) enye that “the positions of the aphelia....are computed from 
the numbers given in the genuine Arya-Siddhanta.”. The latter we have given 
above (under i. 41-44 of the Sdrya-Siddhanta): it will be seen, on comparing the 
two statements, that Bentley’s assertion is by no means strictly true, and moreover, 
that the data pf the Laghu Arya-siddh uta confirm the suspicion there expressed 
by us, that, in the case of Venus and Saturn, Bentley’s manuscript, or his report of 
it, ig in error. The positions of the nodes, on the other hand, are precisely accord- 
ant, to degrees, in the two trcatises. 
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circumference of the circle—the diameters of the carth, sun, and moon 
(those of the other plancts we have not yet succeeded in tracing out), 
and the “ orbit of the wind ”—are all here, as Bentley gives them. The 
شا‎ cited by Bentley as referring to the Brahma-Siddhanta and to 
rahmagupta is not, of course, to be found: on internal grounds, more- 
over, we should regard at present as very questionable its authenticity, 
as part of the treatise in question. 
We will now proceed to inquire how far the doctrines of our treatise 
correspond with what has elsewhere been handed down as taught by 
Arvabhatta. The peculiar division of the Great Age (mahdyuga) and 
constitution of the on (ka/pa), described by Brahmagupta (sce Cole- 
brooke, as above) as Aryabhatta’s, are here given. The treatise begins 
the on with sunrise at Lanka, a tenet which distinguished the school 
of Aryabhatta from that of Pulica (see Colebrooke, as above: also Es- 
says, 11. 427, et al.). It affirms the revolution of the carth on its axis, 
and the non-reality of the apparent daily motion of the stars, compar- 
ing this to the effect of riding in a chariot, when fixed objects secm to 
be moving in a direction contrary to that in which the chariot is pro- 
ceeding (sce the reference to this point in Mr. Hall’s paper). It de- 
clares the moon, planets, and stars to be naturally dark, and only ilu- 
minated upon the side which is turned toward the sun (see Colebrooke, 
Hind. Alg., Note G; Essays, .زز‎ 467). The variability of dimensions 
of the epicycles of the planets is recognized, although the agreement 
betvecen this treatise and the Sarya-Siddhanta herein is not so close as 
Colebrooke (As. Res., vii. 236; Essays, ii. 401) seems to have understood 
it to be: perhaps Colebrooke’s reference here belongs rather to the 
other Arya-Siddhanta. The passage repeated by Colebrooke (Hind. 
Alg., Note L; Essays, ii. 473) from DBhatta-utpala on Varalia-mihira 
Is almost precisely represented by the first verse of our third pdda: 
its evidence, however, is of little account, as it relates to a matter so 
general that it might occur in nearly equivalent terms in alinost any 
treatise; Colebrooke is mistaken in attributing to it apy necessary 
connection with the doctrine of the precession: the position of the 
equinoxes would be described by a Ilindu astronomer as in the first of 
Aries and of Libra, whatever his theory respecting the important fact 
of their movement along the echptic. The doctrine respecting the pre- 
cession attributed to Arvabhatta by Municvara and others (see Cole- 
brooke, As. Ites., 411.2135 Essays, ii. 378, ct al.)—namely, that the equi- 
noctial points librate 578,159 tines in an Zon (kalpa) through an arc 
of 48°—appears from Dentley (Ilind. Ast., p. 140 ete.) to belong to 
the more extended treatise, and not to the Laghu-Arya-Siddhanta, In 
connection with the latter, Bentley makes no mention of the precession, 
nor have we as yet succeeded in discovering anything about it in our 
treatise, although we sould not venture to say with entire confidence 
that it 1s not there. It seems, then, altogether probable that Cole- 
brooke’s suggestion (as above) is well-founded, to the effect that the 
libration of the equinoves may be tanght in the Ary ashtacata, and not 
in the Dacagitika, although we cannot regard as of force the particular 
reason he assigns for it, since the equinoxes are by no means likely to 
have been treated as nodes by the early astronomers. ۸ scholiast upon 


Note on the ,اوہ7‎ ث٭٭110(ؤہٴا٤‎ . 563 


the VArihi-Sanhité ascribes to Aryabhatta’(Colebrooke, As. Re&., xii. 
244; Essays, ii. 410) the determination of Jupiter’s revolutions in a 
Great Age (mahdyuga) as 364,224; this is the number given in our 
treatise, and in Bentley’s Laghu-Arya-Siddhanta; that found in his 
Arya-Siddhanta is 364,219.682. 

The agreement of the value of the sidercal solar year derivable from 
the work in our hands with that adopted im a part of Southern India 
as upon the authority of the Arya-Siddhanta has already been noticed 
above. The value assigned to the same period by Bentley’s Arya-Sid- 
dhanta is sli¢htly different (see above, p. 168). 

Finally, we learn from an essay published by Whish, in the Transac- 
tions of the Literary Society of Madras for 1827 (and reproduced, in 
the main, by Jacquet, in the Journal Asiatique for August, 1835: we 
cite it from the latter, not having access to the original article), that 
Aryabhatta had devised a certain peculiar method of representing num- 
bers by means of the letters of the Sanskrit alphabet*, a method which 
the essayist goes on fully to expose and illustrate. He states it to be 
derived by him from a mathematical work, named, after its author, the 
Aryabhattiya, and containing 123 stanzas, divided into 4 chapters. 
This method of notation appears in the treatise which we are consider- 
ing. The five verses referred to above as interposed between its third 
and fourth chapters give an exposition of the system, and, in the follow- 
ing chapter, the numerical data, such as the numbers of revolutions of 
the planets, are given first in this form of notation, and then in the 
usual method. Moreover, after the signature of the work, the numbers 
of revolutions of the plancts, including the moon’s apsis and node, are 
once nore given In Aryabhatta’s peculiar notation: yet, as might be 
expected, notwithstanding this repetition, 1 would be impossible to re- 
store, from the manuscript alone, the true forms of these brief algebraic 
expressions. Thus, for mstance, for wy, which expresses 4,320,000, 
the number of the sun’s revolutions in a Great Age, the manuscript 
offers the first time لاعت‎ and the second FTE ; and others are yet 
worse corrupted. The question suggests itsclf, whether Whish’s Arya- 
bhattiya is the same work with the Dacagitika or Laghu-Arya-Sid- 
dhanta, or whether it is one of the gencral mathematical works of the 


* M. Reinaud (Mémoire sur l'Inde, p. 299 etc.) derives from this fact the alto- 
gether mistaken inference that, at the time of Aryabhatta, the Hindus had not yet 
invented their system of signs employed in decimal notation. He farther notes the 
fact that the works of Brahmagupta and other later authors do not imply the 
use of such figures; ‘although we do not understand him as holding that, at 
their period also, these were not known and used in India. He can have had, 
however, but a very imperfect apprehension, if any, of the exceeding pertinacity 
and circumspection with which, in certain departments, the fiction of an entirel 
memorized and orally transmitted literature 1s kept up in India, all allusion to 
written texts, characters, or figures being rigorously excluded. We doubt wheth- 
er it might not fairly be inferred from the whole early astronomical literature, but 
for external evidence and the argumentum ex impossibili, that the Hindus of its 

eriod could neither write nor cypher. An eminent Indianist (Prof. Max Miiller, 
in his History of Ancient Sanskrit Literature, p. 500 etc.) has, from similar evi- 
dence, drawn a like conclusion with respect to the later Vedic period; but, as we 
cannot but believe, with equal fallacy. 
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same author which Colebrooke (Hind. Alg., p. vj Essays, ii. 422) com- 
lains that he had, diligently sought after in vain. From the manner 
دہ‎ which Whish speaks of it, we should be inclined to draw the lat- 
ter conclusion, althongh nevertheless not regarding the other as inad- 
missible. In either case, the discovery of this curious invention of 
Aryabhatta’s in the work now under consideration is an additional proof 
of no slight force and value that it really represents the teachings of its 
alleged author. ٠ ٰ 
We regard it, then, as established beyond alt reasonable doubt that 
Bentley’s Laghu-Arya-Siddhanta is the same with the work called the 
DacagitikA, attributed to Arvabhatta, and containing, of the doctrines 
ascribed to its reputed author by later Hindu authorities, as far back as 
Bralhmagupta, the larger and the more characteristic and interesting 
portion The other Arva-Siddhanta, judging it from the account given 
of it by Beutles, appears to be, in comparison with this, a quite ordi- 
nary astronomical treatise, representing the general Hindu system with 
unimportant modifications, Of special resemblances or connections 
between the two, such as should lead independently to the suspicion 
that both might come from the same hand, we have been able to dis- 
covernone. Yet it seems clear that Beahmagupta and others have 
treated them as works of the same author, and have founded upon their 
discordances a charge of inconsistency avaiust Arvabhatta. That the 
application, by مم‎ late an authority as Ganeca and by the scribes of 
manuscripts, of the equivocal tithe Maha to the Arva-Siddhanta and its 
author, implies any distinct recogmition on their part of the existence of 
more than one astronomer of the wame, does not appear to us alto- 
gether certain, Yet we cannot refrain from joining with Mr. 11011 in 
the belief that the Arva-Siddhanta, even af rightly aseribed to Arva- 
bhatta, is the work of another and a more modern hand than that 
which wrote the other treatise, Tf both treatises were so much older 
than Brahmagupta that in lus time the inemery of their distinct origin 
could have become dimmed or obliterated, this is an important testi- 
mony to their common antiquity. Tt must be a matter of much inter- 
est to deduce the true relation subsistiuge between the twos and then, 
farther, to determine whether the Laghu-Arya-siddbanta was composed 
before the final settling down of the general Hindw astronomical system 
into the form it has ever since worn, or whether its author had the 
boldness and independence to deviate from that system. after its cstab- 
lishment. Nor do we think the study of any other treatise gives fairer 
prospect of throwing valuable hight upon the early history of the Hindu 
astronomy, than that of Bentley’s “ spurious Arya-Siddhanta,” or the 
Dacagitika of Aryabhatta. W, D, W, 
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I. INVERTED CoNsTRUCTION OF MODERN ARMENIAN. 


BY REV. ELIAS RIGGS, D.D. 
Presented to the Society May 20, 1857. 


One of the most note-worthy phenomena of language which have 
come under my observation is the inverted construction of sentences in 
the Modern Armenian language. Essentially the same prevails in Turk- 
ish. What is specially worthy of notice in Armenian is, that the con- 
struction of the ancient language is almost the reverse of that of the 
modern ; and that, notwithstanding the fact that the ancient dialect has 
been, up to the present century, the exclusive language of books, and 
continues still to be preferred hy many Armenian scholars as the lan- 
guage of scientific works and of epistolary correspondence. 

A striking illustration of the feature to which I allude is furnished 
by many passages in the Old Testament, where the order of words in 
the Ancient Armenian version is precisely the same with that of the 
Hebrew original, while the translation into the present spoken Armenian 
can be written directly under the Hebrew sentence, commencing’at the 
left under its last word, following word for word the invertéd order of 
the original, and ending at the right under the first word of the Hebrew 
sentence. a. 

This inversion is not, like that of classical Greek and Latin, a matter 
of emphasis or euphony, but enters into the structure of the language, 
and is an essential feature of its syntax. I will endeavor*to illustrate it 
in a few particulars. 

1. All the words which correspond with our prepositions (excepting 
one or two, occasionally borrowed from Ancient Armenian) are postposi- 
tions. Thus, instead of ‘concerning it,’ the Modern Armenian says ‘it 
concerning ;’ instead of ‘in the house,’ ‘the house in;’ and that, not 
merely in the case of syllables suffixed to form the oblique cases of 
nouns, but also in the case of separate words. 

Z, The particle which corresponds to our definite article is a suffixed 
letter. In this the Armenian agrees with some other dialects, both an- 
cient and modern, as the Danish and Albanian in Europe, and the 
Chaldee and Syriac in Asia, Thus doon is ‘house,’ dodni ‘ the house ;’ 
genitive dan, emphatic form dani ; dant vrayov, ‘concerning the house.’ 
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3. The noun or prougun expressing the object of an action precedes 
the verb by which it is governed: e. g., ‘ They him rejected ;’ * God the 
earth created.’ 

4. In like manner, the-noun or adjective which forms the predicate 
of a simple proposition is placed between the’ subject and the verb: 
e. g., ‘Te kind was;’ ‘] a man am.’ 

5. Most remarkable of all is that the circumstances of time, place, 
order, and frequently also of manner, means, and iustriment, are placed 
at the beginning of a sentence. Thus, instead of saying, asin English, 
* A Greck, in consequence of a guarrel originating in the use of wine, 
killed an Egyptian yesterday with a pistol in one of the streets of this 
city,” an Armenian would say, “ Yesterday—of this city—of the streets 
—one—in—of wine—the use—in—originating—of a quarrel—in con- 
sequence—with a pistol—a Greek—an Evyptian—killed;” or, “a Greek, 
With a pistol, an Egyptian killed.” 

To sum up the above particulars—a complex sentence in Modern Ar- 
menian generally gathers up first all the circumstances of an action, as 
time, place, and order, frequently also of manner, means, and instru- 
ment (although these adinit of more latitude in their collocation); then 
follows the subject, with its attributes; then the object with its attri- 
butes; and last of all the verb. The last verse of the Book of Leviticus 
in English reads thus: “These are the commandineuts which the Lord 
commanded Moses for the children of Israel in Mount Sinai.” In Mod- 
ern Armenian, the first word of this sentence is ‘Sinai,’ the second 
‘mount,’ the third ‘in,’ the fourth ‘of Isracl, the fifth ‘the children, 
and the sixth ‘for,’ being exactly the reverse of the order in English. 
The rest reads ‘ of the کت‎ Moses—the comfinanded command- 
ments—these are. In the Ancient Armenian version, the order of the 
words of this sentence is precisely the same as in English. 

This remarkable change in the structure of sentences in Armenian is 
unquestionably to be attributed to the influence of the prevailing lan- 
guage of the countrys—the Turkish, in which the inverted ordcr seems 
to be idiomatic and natural. The dialect spoken by the Armenians in 
Persia and India approaches much more nearly to the style and idiom 
of their ancient tongue. 


110 On Dr. §& W. Wi itame’s CHINESE DICTIONARY. 
BY REV. WILLIAM A. MACY. 


Presented to the Society May 18, 1859. 

A number of copies of the Tonite Dietionary of the Chinese Language 
an the Canton Dialect, by Dr. $8. Wells Williams, are for sale at the 
rooms of the American Board of Commissioners for Foreign Missidns, 
at 33 Pemberton Square, Boston; and as the work will be unknown'to 
most of the scholars and literary institutions of the L'nited States, a brief 
account of ite character and merite may not be out of place among your 


literary notices. 
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The book is the production of one of the missionaries of the Ameri- 
can Board, who at the time of its publication had been twenty-three 
years in China, and who is well known as not only a sinologue, but a 
Japanese scholar, and a naturalist. His introduction to the public, 
through his contributions to the “Chinese Chrestomathy” ۹ات7‎ by 
Dr, E. C. Bridgman, through the “ Easy Lessons in Chinese,” the “ Eng- 
lish and Chinese Vocabulary,” and the “ Middle Kingdom,” gave aasur- 
ance that a work such as this now under notice wotld be marked by 
accuracy, research, and availability. This assurance has been fully real- 
ized, and in the small, portable manual, whose appearance so contrasts 
with the bulky volumes which are constantly associated with the study 
of Chinese, we have not only the most convenient, but the most valuable 
aid yet furnished for the attainment of the Chinese language. 

The student of Chinese is now quite liberally furnished with helps, 
in the form of grammars, translations, chrestomathies, and dictionaries. 
It is with these last only that we shall now have to deal, in order to 
appreciate the value of the work of Dr. Williams. 

The Chinese themselves have given much attention to lexicography, 
and have investigated the composition, meaning, and use of the words’ 
of their language in a very complete manner. In the Chinese Reposi- 
tory, xvil. 433-459, may be found a list of 218 separate works collected 
in the Imperial Library at Pekin. Of these, however, but few are ever 
consulted by the foreign student, and for general purposes probably 
not over four or five are worthy of mention. And among these, two 
have a decided preeminence; these are K’dng hi tsz tien, or the Dic- 
tionary compiled by Order of Kanghi, generally bound in 32 or 40 
volumes, and P’ei wan yuen ft, or the Thesaurus of the Chinese Lan- 
guage, with the same arrangement as the preceding, but with copious 
illustrations from all Chinese classical literature: a notice of this work, 
as well as of a proposed translation, may be found in the Chinese Re- 
pository, xii. 300 etc. 

It is needless to say that the benefit of any native dictionaries is con- 
fined to the advanced scholar, and cannot be felt by the beginner. 

Of dictionaries by foreigners, besides several small vocabularies, very 
limited in their range, and generally very hard to obtain, there have 
been published six in the general language, and two in local dialects. 

1. The large folio known as the Dictionary of De Guignes, with a 
supplement by M. Klaproth. This very bulky work was published in 
France, under the -patronage of Napoleon I, and contains definitions 
in both French and Latin. It is not without value, though it was soon 
superseded by the more complete work of 

2. Dr. Morrison. This monument of his industry, patience, and 
learning is contained in six quarto volumes. Three are devoted to the 
arrangement under the radicals, according to the system of Kanghi. 
The first of these is exceedingly full, containing, besides the matter ap- 
propriate to a dictionary, many translations and essays illustrative and 
explanatory. The fourth contains a selection of characters arranged 
alphabetically. This is the most useful portion of the work. The Test 
is taken up with indpxes and an imperfect English-Chinese part. Dr. 
Morrison’s claims to the grateful acknowledgments of posterity may be 
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best stated by saying that with his help have been trained all the schol- 
ars who in this land have as yet ×0 the bounds of our knowledge 
in thie tongue. His dictionary has been the common fountain to which 
all have as yet resorted to obtain the knowledge they desired. Still his 
work was not perfect, and when the impression became nearly exhaust- 
ed, there was a double call for some farther efforts in this path which 
he so successfully travelled. x 

8. Dr. Medhurst published at Batavia a translation of Kanghi’s Dic- 
tionary, in two volumes. This work was reasonable in price and not 
inconvenient in form, and on the whole has been a great assistatigg to 
many students, though not free from serious errors. ‘ 

4. M. Callery, a French missionary, published a compendious vocab- 
ulary, arranged on a new principle, the definitions in Latin, and the 
whole designed rather as an introduction to the an Encyclopedia 
which he undertook to publish, a translation of the Thesaurus men- 
tioned above. This work is scarce and has been but little used. 

5. Gonsalves, a Portuguese priest and professor in the College of St. 
Joseph, at Macao, published a dictionary in Chinese-Portuguese, and 
one in Chinese-Latin, with the corresponding parts in Port.-Ch. and 
Lat.-Ch. These works are valuable and erudite. But the language of 
the former is so little known as to interfere much with its use; and he 
created a new difficulty by rearranging the radicals of Kanghi on a plan 
of his own. But little use is made of any of his labors. 

Besides these, there is a Dictionary of the Fuh-kien dialect, by Dr. 
Medhurst, of little value, and a small vocabularv of the Tie-chid dialect, 
by the Rev. Mr. Goddard, which contains only very brief definitions, 
without any phrases or examples. 

This was thestate of things when, in 1849, Mr. Williams began a 
translation of a small manual of the Canton dialect, of which he gives 
an account in his introduction. The design was at first only to produce 
a vocabulary, of perhaps 200 or 300 pages. But after proceeding as 
far as the syllable Fa, the materials on hand, and the evident desirable- 
ness of a more complete work led him to enlarge his plans in such a 
way as to produce a book of 900 pages, the first 40 pages having been 
rewritten so as to make 72 pages as published. The work was extend- 
ed through more than seven years, partly on account of the author's 
absence in the American expedition to Japan under Com. Perry, partly 
because it was only a secondary occupation for a part of the time. 

It was originally undertaken as a direct help to those speaking the 
Canton dialect, and the sounds of the characters are therefore con- 
formed to that local pronunciation, The gain to the students of that 
dialect is so great as to outweigh all objections from the limited use of 
those sounds, especially as in the case of every dialect the difficulty 
from the use of the sounds of even the general language is just as great. 

This dictionary was by no means deprived of any advantage which 
P. Gonsalves threw away, when he refused even to look at the work of 
another. It prdfesses to have gathered all that is really valuable in all 
the five works above mentioned, and from whatever has been written 
on points of lexicography that was within the authar’s reach. As com- 
pared with the works of De Guignes and Morrison, Dr. Williams had 
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the aid of forty years’ study of the Chinese, both in Europe aad in China, 
the contributions of many practical scholars embodied in a varicty of 
works. The very ngcessities of the case would have compelled an ad- 
vance and an improvement. But besides this, he brought his own 
acquaintance of twenty years with the language, and his wide range of 
general knowledge. Thus, in addition to the combined treasures of his 
predecessors, we have new stores of definition and illustration, and in 

articular an unrivalled accuracy jn the case of terms of geography, 
history, and natural science. Where previous writers had to content 
thepselves with saying, a river, a tree, a fish, or an insect, Dr. Williams 
has labored to fix upon the exact place, locality, and individual, or on the 
true technical name in every case. A cursory comparison of his work 
with others will show at least what he has attempted. 

The size ef his work will probably not prepare those who have been 
used to the dignified portliness of De Guignes and Morrison for the 
statement that no other dictionary is so full in its definitions, and this 
not only in the abundance of synonymous expressions, but also in the 
shades and changes of meaning. In this particular it is much in 
advance of any other. In the selection of phrases, the most important 
portion of a Chinese lexicon, it is also far in advance of any other simi- 
lar work, drawing its examples from the classics, from ordinary styles of 
composition, from proverbial expressions, and from colloquial usage. 
It is to be regretted that the want of a suitable font of type should have 
prevented the insertion of all the Chinese characters, the fixing of 
which is often very difficult. But notwithstanding this drawback, these 
illustrations are of the highest value to the student, and in the Canton 
dialect the want is scarcely felt. 

The Dictionary contains about 7800 characters, a number which, if it 
does not include all that will be met with in ordinary reading, yet omits 
only a few of unusual occurrence, the meaning of which can in Chinese 
works generally be found in a commentary. Parts of the Dictionary 
having been issued from time to tiine as printed, and placed in the hands 
of those who daily consulted it, many omitted words were supplied, 
which are inserted in the Appendix. 

The list of proper names, which does not embrace those that have 
become extinct, is useful in China, and may be interesting elsewhere. 

The Index according to radicals has been very carefully prepared, 
and is believed to be very reliable in respect to the radical and number 
of strokes as there given, and as an index to the Dictionary. 

The various information given in the Introduction is also both inter- 
esting and accurate. 

To any one, therefore, who feels attracted to the study of a language 
which, in spite of its traditional difficulties, has not been without at- 
tractions to a large number of European scholars, it may with conf 
dence be said, that by the use of this little volume many rough places 
will be smoothed, and many an abyss bridged over, aud many fields 
of thought and investigation made accessible. To such a one it may 
be a kindness also to mention that in the Chinese Repository, xviii. 402 
etc., 657 etc., may be found a very full list of works relating to China 
and its language. 
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It must not be inferred from what is said above that Dr. Williams's 
work is to be regarded as having reached a point in Chinese lexicography 
which virtually precludes future efforts. The original design was not 
to construct a lexicon on scientific principles, and to exhaust the whole 
field thus laid open. Such a plan would have defeated any hopes of an 
immediate supply for the existing wants. Accuracy, copiousness, clear- 
ness, definiteness were the ends sought after, and in a very high degree 
secured. But the dictionary which shall embrace all the literature of 
3000 years, in all its well defined divisions—which shall lay hold of the 
original thought contained in every word, and trace it through its 
changes during centuries, and under all the exigencies of a changing 
clvilization—which shall do justice to the philosophies of different sects, 
in their original character and in their modified aspects after mutual 
friction and collision—which shall give due weight to historical elements 
which modify and revolutionize language—which shall arrange and ex- 
plain the technology of a crude and often ridiculous science—who can- 
not see that this is not yet a possible thing! Local dictionaries, special 
lexicons, monographs, essays, translations, and especially new and more 
thorough investigations, must precede even the first inception of such an 
undertaking. If Hebrew, Greek, and Latin are only now just beginning 
to be illustrated in scientific dictionaries, how much more time must be 
given to a language in which only the rudiments have yet been mas- 
tered! In China there is a select number of works which may be com- 
pared with Assyrian inscriptions, for the deep obscurity which en- 
shrouds them ; there are the later classics, on which the Chinese have 
multiplied commentaries beyond number; there are countless works in 
poetry, in metaphysics, in science, in politics, in history, in religion ; 
there is a style of loftiest conciseness, the acme of literary attainment ; 
there is a conventional style of fine writing, the standard of the exam- 
Inations ; there is a style of public documents, a style of simple compo- 
sition adapted to the comprehension of persons of limited education; a 
style of ordinary life, conversational, colloquial: each of these presents 
words under some new phase, Lach of these styles must be separately 
studied, and from the comparison of all the true idea of every word be 
at last deduced. The lifetime of no man will enable him to compass 
all this labor, and as yet the materials are not prepared for any one by 
collation and comparison even to draw the outline. 

But it is farther true that, while China has been an isolated land in a 
very peculiar sense, it has also been brought into contact with wild 
Tartar tribes by conquest, and with Indian inonks through the introduc- 
tion of Buddhism, in such way as to influence the language. The 
knowledge of Mongol, Manchu, and Sanskrit is a neccessary one to the 
successful lexicographer. 

The greater part of what has been done in the way of aiding begin- 
ners in the study of Chinese has been done by missionaries, e very 
employments of these men lead them to undertake certain investiga- 
tions which may contribute to a final result, but their time is too much 
occupied with weighty duties to permit them to be so absorbed in their 
literary employments as to produce perfect works, either in grammar or 
lexicography. 
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It rests, therefore, with those who feel called in the Providence of 
God to literary pursuits, to press into the wide and unexplored fields 
which this venerable language, with its immense literature, presents to 
an earnest explorer. France has long gloried in men whose knowledge 
of Chinese has been both extensive and thorough; and now, year by 
year, her scholars are making valuable contributions to the general fund 
of human knowledge. 

The citizens of our Republic abroad are happy to see the commence- 
ment of a higher standard of literary attainment in our country. We 
are proud to mention the names of many of our countrymen who are 
known wherever there are scholars: we are proud to hear from men of 
other lands the respectful mention of not a few eminent for science and 
literature. We trust that this number may be continually swelled. The 
pursuit of wealth has drawn down to the merely material too many a 
soul capable of better things. Many an illustrious example has shown 
that even deep poverty is no bar to the pursuit of learning. It will be 
a happy day, when even worldly wisdom shall have charms enough to 
attract men away from all the pleasures of wealth or political honors. 

The new relations of China to the nations of the West seem to de- 
mand that something more should be undertaken, by those who are so 
extensively engaged both in missionary and mercantile operations with 
that land, to cultivate an acquaintance with the language and literature 
of China. The language must be attractive to the philologist and 
the grammarian, while the literature, though meager and feeble in com- 
parison with that of Europe, ancient end modern, is yet vast, and not 
devoid of many elements of attraction to one who loves to trace the 
workings of the human mind under differing conditions of development 
and progress. 

Shanghai, Aug. 28th, 1858. 


111. On toe NATURAL LIMIts oF ANCIENT ORIENTAL HISTORY. 


BY PROF. JAMES MOFFAT, D.D. 


Presented to the Society Oct. 27, 1859. 





The field of Ancient Oriental History has hitherto, so far as I know, 
been treated as if possessed of no natural boundaries in either time or 
lace. Conventional limits have been assigned to it, merely because, 
or the convenience of both writer and reader, the Orient nrust be as- 
sumed to stop somewhere, and the ancient to stop somewhen. 

Contrary to this prevailing notion, I find an epoch of history most 
propery styled Ancient Oriental, which is by nature singalarly circum- 
scribed, both chronologically and ethnologically, as well as by the rela- 
tions and boundaries of its geography. 

That epoch of civilization which flourished between the Deluge and 
the fifth century before Christ was both unique and harmonious in its 
style, and rounded and complete in its duration, passing through a 
natural maturity and decline. 


572 Misceilanies : 


The region in which it flourished has well defined natural boundaries: 
on the west, the great African desert, the "Mediterranean, Atgean, Hel- 
lespont, Propontis, and Bosphorus; on the north, the Black Sea, the 
range of the Caucasus, the Caspian Sea, and the deserts of Tartary; on 
the east, the Ala Tagh mountains, the Hindu Kush and Himalaya range, 
as far as the Sutlej, and thence, the sandy desert on the east of that 
river and of the Indus, to the sea; and on the south, the Arabian Sea, 
the gulf of Aden, and the southern borders of Abyssinia. It is also sym- 
metrical within itself, all its parts holding such relations as the parts of 
one body hold to that body and to one another. Its central element is a 
broad belt of highlands, running from north-west to south-east, beginning 
on the shores of the Aigean Sea, occupying in its breadth the whole 
peninsula of Asia Minor, and then of Armenia and Mesopotamia, and 
successively extending over Assyria, Persia, Cabul, and Gedrosia, until it 
terminates near the western bank of the Indus. On either side of this 
great belt of hill country lies a vast plain, bounded externally by the 
valley of a large and navigable river, and partly intersected by two inland 
seas. On thie south-eastern side, the plain is that which comprehends the 
deserts of Arabia and the Nile valley, and the two seas which intersect it 
are tlle Red Sea and the Persian Gulf. The north-eastern plain is that 
which contains the deserts of Turkomania, and the seas which intersect 
it are the Caspian and Aral. 

Into each of these plains runs a great and fertilizing system of rivers, 
connecting it with the central highlands. On the south-west, that sys- 
tem consists of the Euphrates and Tigris, with their tributaries, running 
down from the highest group of mountains in the westein highlands; on 
the north-east it is that of the Oxus and Jaxartes, with their tributaries, 
which gather their waters from the highest summits of the eastern high- 
lauds. The features of the north-eastern plain face southward, and those 
of the south-western, in view of the same particulars, in the main, face 
northward. 

The whole region is thus at once symmetrical and varied, bound to- 
gether by great natural bands: it is one. 

Both on the east and on the west, its southern side rests upon the val- 
ley of a gieat‘river, which feeds a rich belt of arable land through a des- 
ert to the sea. On the east, the Indus—-on the west, the Nile, present a 
remarkable similarity in the nature of their course, their magnitude, the 
countries through which they flow, and the antiquity of human history 
connected with them. 

Thus limited by natural boundaries on every side, and symmetrical 
within itself, this happy region was also possessed of great diversity of 
pa ts. It comprehends every variety of climate belonging to the tem- 
perate zone, and, with the exception of some mountain tops, and of Ethi- 
opia and southern Arabia, is spared all the extremities which lie beyond 
that zone. 

It is this region which was the oldest historical abode of all three his- 
torical branches of mankind: so far as history knows, it was their prim- 
itive home. Within its bounds they cultivated and ripened their first 
epoch of civilization, and saw its decline. That epoch began with the 
supremacy of the sons of Ham, and for more than fifteen hundred years 
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was under their control. It received a new impulse and loftier purpose 
from the great increase and energy of the sons of Shem, and from the 
religious reformation effected by their means; and it was both finally 
united, and brought to its close, by the first great empire of the Japhetic 
race. The Hamitic nations, Egypt, Ethiopia, and Sidon, were the leaders 
of the epoch, who gave shape and general bearing to its character from 
beginning to end. In the latter part of their history they found reform- 
ers, rivals, and correctives, but not masters, in the Hebrews, Arabians, 
and Assyrians ; and the semi-barbarous Persians, in overrunning and sub- 
duing, contracted only the external gloss of the refinement, which died in 
their grasp. Though the Japhetic race first rose to dominion within that 
region, it was elsewhere that they were destined to unfold a civilization 
proper to themselves, 

In the history of that epoch are to be found all the varieties of civili- 
zation which have their birth in the material habitation of man. All 
that refinement which is consistent with migratory life is illustrated in 
the story of the Hebrew patriarchs; Egypt carried to the very last re- 
sults the genuine order of agricultural society ; and Sidon, with her col- 
onies, gave the earliest example of the more liberal culture which springs 
from commerce; while every inferior degree of these styles was to be 
found scattered among the table lands, the valleys, and the seacoasts of 
that most diversified yet harmonious country. 

Moreover, when we consider its linguistic and ethnological relations— 
the fact that nations outside of its borders refer their origin to it—that 
physiologically they hold relations to those parts of it nearest to them— 
that its languages refer themselves to a common centre, and stand as the 
types of the linguistic systems beyond its bounds—that the language, for 
example, of its central highlands, has thrown out descendants to both 
east and west, which to this day recognize their affinity ; while that of its 
southwestern plain has as clearly perpetuated itself into Africa, as that of 
its northeastern plain opens out to the geographical conditions of the 
Turanian or sporadic groups of the north of Asia and Europe—it seems 
to me that the history of that region and epoch assumes not only a 
roundness and unity, but also a magnitude of importance, hardly equalled 
in any subsequent time. Its historical unity stands out the more promi- 
nently that its prosperity, though the first to flourish and the first to 
fade, has never yet been restored. 

To this epoch of civilization the Persians stood as the Romans to that 
of Hellenic growth. They gave one master to its whole domain. And 
as the decay of the Roman empire was to the Hellenic epoch, so was the 
decay of the Persian to the Oriental. 

But the final blow was given by the campaigns of Alexander. Though 
the head of a great civilized power, and destined to diffuse the civiliza- 
tion of which he was the champion, he came upon the last days of an- 
cient Orientalism as the Goth upon declining Rome. Though Hellenism 
did much good in the east, and was widely diffused, it never took root 
there. The dark ages of the Oriental world, so far as pertains to the 
original seat of its refinement, have seen no dawn; the learning of its 
antiquity no revival. 
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From looking at the subject in the light thus briefly indicated, and it 
is not necessary to detain the Society with more, I am impressed with 
the conviction that Ancient Oriental history has yet to be written. The 
very conception of its unity—or of the fact that it has such intrinsic and 
proper unity—has not appeared in any work that I have seen. 

Princeton, N. J., Feb., 1859. 


1۲۷. EXTRACTS FROM CORRESPONDENCE. 


1. From a letter of Rev. Justin Perkins, D. D., of Ori&miah. 


Oroomiah, July 9th, 1857. 

....M. Jabd, the Russian Consul at Erzroom, showed our friend a 
manuscript Dictionary in French, Turkish, and Koordish, which he had 
prepared by the direction of his Government, and which is soon to be 
published at St. Petersburg. Also, a Grammar, Chrestomathy, and Dia- 
logues, in the same languages. The Koordish is that spoken in the 
region of Van and Bayazeed. You are aware that the dialects of 
Koordish are very numerous. The Rev. Samuel A. Rhea, our esteemed 
missionary in Koordistan, is paying some attention to the Hakkary 
Koordish, spoken in the region of his residence... .. 

We have sometimes speculated on the etymology of the name of our 


province, Oroomiah. It may be, I think, composed of 152 ‘land,’ 
and 2990079 ‘Rome; i.e., ‘land of the Romans, or belonging to Rome 


t 
under the Byzantine rule—the same in fact as Erzroom, except that the 
latter takes the Arabic prefix, instead of the Syriac. The Nestorians 
say that it means ‘land of water,’ i.e. ‘ well-watered district,’ from 


this accords well with the actual state of the coun-‏ : ا and‏ ا۲ 
try....‏ 


2. From a letter of Prof. C. J. Tornberg, of the University of Lund. 


Lund, Sweden, July 19th, 1857. 

.. +. You will perhaps be interested to learn that I am now preparing 
three new volumes (viii-x) of Ibn el-Athir, so that almost the half, and 
the more interesting half, of the great chronicle (the years 295-628 
of the Hejira) will be in the hands of the learned world. A stay at 
Paris during the past year has placed me in possession of materials, not 
only for this new portion, but also for the revision of the text already pub- 
lished. A Latin version will accompany the whole. I hope that a vol- 
ume may be ready to appear during the course of next year. If life and 
health are granted me, it is my design to take up the first sections also of 
os important work. I regard this labor as one of the problems of my 
ife.... 


Hatracts from Correspondence. 575 


3. From a letter of Raja Radhdkdnita Deva Bahddur, of Calcutta. 


Calcutta, August 21st, 1858. 

.... 1 avail myself of this opportunity to express my high sense of 
the importance of the objects of the Society, and my admiration for the 
zealous and indefatigable exertions of your learned men, in surmounting 
the difficulties incident to a young nation, which lie in the way of many 
interesting researches into the antiquities of the East. 

The Society, in conducting its investigations in the various and exten- 
sive subjects of its study, has justly made Egypt and India the choicest 
fields of its inquiry: the love of knowledge for its own sake is alone 
sufficient to excite a rational curiosity to examine the ancient monuments 
of Hindu learning, which have now formed an absorbing subject of study 
amongst the savants of Europe. 

The comprehensive language of ancient India, which has been demon- 
strated to be the primeval stock of more than two-thirds of the tongues 
of the civilized world, and the study of which has formed a new era in 
philology ; her inexhaustible literature, which supplies a rich fund of in- 
tellectual entertainment ; her profound and diversified philosophy, which 
displays at once the source and the fullest developments of the Dialectics 
of Aristotle, the Atomic theory of Democritus, the Stoical doctrine of 
Zeno, the Metempsychosis of Pythagoras, and the bold flights of Plato’s 
fancy ; her science, which contains all the wisdom of the ancients, and 
the germs of many modern discoveries ; her arts, fair specimens of which 
attract the traveller in the temples of Ellora and Adjunta; her varied 
forms of religion ; her extensive legislation, and her commerce with re- 
mote nations of antiquity—all form engrossing topics for the Society’s 
research, and although much light has been thrown on them by the én- 
thusiastic and persevering efforts of European scholars, yet much remains 
to be learned and examined: the surface of the mine has only been 
skimmed over, the profound depths yet lie unexplored: the youthful 
vigor and energies of your nation have been directed to these regions, 
and the labors of your scholars will ere long be rewarded with the richest 
treasures. Foremost amongst the results anticipated from such researches 
is the development of the science of Ethnography, which is now in its 
cradle. 

Independent of this general incitement for the study of the ancient 
learning of India, there is a stronger and special reason which renders it 
the duty and interest of every American to devote his attention to this 
subject, inasmuch as there is a strong probability of its supplying some 
of the lost links of the ancient history of the Western world. 

The ante-Columbian annals of America, to which the learned Charles 
Rafn and the venerable sage Alexander von Humboldt have directed the 
attention of the antiquarians, point to the colonization of the American 
coasts by the Scandinavians, who have been very cleverly identified by 
Todd with the’ ancient Kshatriyas; the Surya and Chandravansi Incas 
of Peru, their festival of Ramasitoa, and other Peruvian customs par- 
taking of a Hindu character, noticed by the Bishop of Llandaff, in a 
charge delivered by him to the Clergy and Archdeaconry at Ely; the 
Mexican temples of the sun and moon, with altars having triple fire-vases ; 
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the lunar and planetary mansions, and other astronomical divisions, 
represented on the astronomical wheel preserved in Mr. Bullock’s museum 
amongst the relics of the antiquities of Mexico; the descriptions of Mexi- 
can armlets, anklets, earrings, noserings, and other ornaments, resembling 
those worn by Hindu women; the Sanskritisms in the names of Ameri- 
can places and persons noticed by Moore in his Oriental Fragments—all 
indicate a mysterious relation between the ancient Hindus and the early 
colonization of America, and invite the attention of the Society to the 
solution of the question whether or not Aryavarta, which sent forth the 
Celts and Teutons to people Europe, also poured colonists into the New 
World long before its existence was heard of in Europe. 

I have the most sanguine expectations that the rays of knowledge 
derived from researches into the antiquities of your own country from an 
extensive acquaintance with Vaidic and Puranic legends, and from the 
Saga literature of Northern Europe, the Skaldic songs of Iceland, and the 
ancient annals of Greenland, which are being published under the aus- 
pices of the Société Royale des Antiquaires du Nord—when combined 
into one focus, will illumine the dark vistas of the primeval history of 
America. 

To the strict Benthamite, who would regard these advantages of the 
study of Sanskrit to be purely intellectual, and seek some practical utility 
to be derived from it, the Society can point out the present flourishing 
state of commerce between the United States of America and India, to 
carry on which it is indispensably necessary that your countrymen should 
be familiar with the language, manners, and customs of the people with 
whom they come into daily contact. But how are these to be mastered 
without some knowledge of Sanskrit, which is the source of almost all 
the dialects of India, and which is the repository of the laws and religions 
of the Hindus?... 

Wishing every success to the laudable undertakings of the Society, 

I have the honor to remain, Sir, 
Your obedient servant, 
RapHAKANT 
Raja Bahadoor. 


4, From a Letter of John Muir, Esq. D.C.L., of Edinburg (to F. E. 
Hall, £3q.). 


Edinburg, Nov. 24th, 1859. 
.... It was mentioned to me, some time ago, that perhaps MSS, of 
the Atharva-Veda might be still forthcoming in Kashmir. On this I 
wrote at once to Mr. .لا‎ F. McLeod, to get him to make inquiries, I 
heard nothing in reply till the other day, when he was here, and told me 
that he had written to Goolab Singh, who directed inquiry to be made, 
but could hear nothing of the Atbarva-Veda.... 


AMERICAN ORIENTAL SOCIETY. 


Sevecr MInvuTES or MEETINGS OF THE SOCIETY.‏ .آ7 


Tae regular Annual Meeting was held in Boston, at the rooms of the 
American Academy of Arts and Sciences, in the Boston Atheneum, on 
Wednesday, May 20th, 1857, Rev. Rufus Anderson, D. D., of Boston, in 
the chair. 

The Treasurer presented his account to be audited, accompanying it 
with the following summary statement of the receipts and expenditures 








of the year: 
RECEIPTS. 

Balance in hands of Treasurer, May 14th,1856, - - -  - - $1038.88 

Members’ fees: forty annual assessments for 1856-7, - - $200.00 

six do. do. for previous years, - 30.00 
Total receipts of the year, - - - - + - + = 280.00 
$333.83 

EXPENDITURES. 

Journal, Vol. V, No. 2 (m part), - - مہ ےھ‎ - - ٠ح‎ - $270.00 
Other printing, - - - - - ° - - - - - 8.00 
Expenses of library and correspondence, ° - - - - - 6.87 
Total expenditures of the year, - - - ۰ 7ئ ن۔‎ 
Balance in the Treasury, May 20th, 1857, : - 7  ھ٭۔‎ . - 654.46 
$333.83 


The Librarian being absent, no report on the Library was offered. 

The Society next proceeded to the choice of officers for the ensuing 
year. A communication from Prof. Edward E. Salisbury of New Haven 
was read, declining a re-election as Corresponding Secretary. The fol- 
ones ticket, proposed by a Nominating Committee, was elected without 

rssent 

President—Prof. Eowarp Rosrnson, D. D., LL. D., of New York. 

Prof. Cuartes Becx, Ph.D, “ Cambridge. 

Vice-Presidents « Rey, Writtam Jenks, D. 10, “ Boston. 

Pres, T. D. Woouszy, D.D., LL.D., “* New Haven. 

Corresponding Secretary—Prof. W. D. Warrnzy, “ New Haven. 


Secr. of Classical Section—Prof. James Hap.ey, “+ New Haven, 
Recording Secretary—Mr, Ezra ,3207ھ‎ Jr., “ Cambridge, 
Treasurer—Mr. Ezra Aspzor, Jr., “ Cambridge. 
Librarian—Prof. W, D. Warrney, “ New Haven. 
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Rev. Rurvs Anpgrsovn, D. D., of Boston. 
Prof..C. C. Ferton, LL. D., “ Cambridge. 
Directors > Mr. W. W. Greenovasx, “Boston. 
Rev. THEODORE PARKER, “Boston. 
Dr. Cuar.es PIcKERING, “ Boston. 


The Nominating Committee, being instructed to prepare an expression 
of the acknowledgments of the Society to Prof. Salisbury for his long 
and valued services as Corresponding Secretary, presented the following 
resolutions, which were unanimously passed : 

Resolved, That the Society has received with deep regret a communi- 
cation from Professor Edward E. Salisbury, of Yale College, announcing 
the necessity, by reason of his continued absence from the country, of his 
declining a re-election to the office of Corresponding Secretary : and that 
we should be doing violence to our feelings, if we suffered this occasion 
to pass without expressing to Professor Salisbury our great obligations to 
him for his able, faithful, and zealous performance of the duties of this 
office during so many years; and, in general, for the most liberal and 
valuable contributions of time, Jabor, learning, literary ardor, and pecuni- 
ary aid, which he has made to the interests of the Society from its very 
inception. 

Resolved, That the Recording Secretary be requested to communicate 
the foregoing resolve to Prof. Salisbury, with the wish that his corres- 
pondence with the Society may be as full and frequent, during his absence, 
as his engagements will allow. 

On motion, a Committee of five was appointed, to take into consider- 
ation the means of increasing the efficiency of the Society, with instruc- 
tions to report at the next meeting. 

The following papers were presented and read : 

1. On Inverted Construction in the Modern Armenian Language, by 
Rev. Elias Riggs, Missionary in Turkey. 

2. Abstract of a Tamil Translation of a Portion of the Mahabharata, 
by Rev. Miron Winslow, Missionary in India. 

3. Illustrations of the Pangwe Language, spoken by a ‘cannibal tribe 
in the highlands of Central Africa, by Rev. Albert Bushnell, Missionary 
in Africa. 


A Semi-annual Meeting of the Society was held in New Haven, on 
Wednesday, Oct. 28th, 1857. The President, Dr. Robinson of New 
York, occupied the chair. 

Brief verbal reports were made by the Treasurer and Librarian respect- 
ively upon the state of the finances and of the Library. Some of the 
latest accessions to the latter were laid before the meeting, among them 
the seventh volume of the late Baron von Hammer-Purgstall’s History of 
Arabic Literature, the last work of its distinguished and venerable author. 
In connection with the latter, was unanimously passed the following 
resolution : 

Resolved, That the Corresponding Secretary be directed to express to 
the family of the late Baron von Hammer-Purgstall the aympathy of the 
Society in their bereavement, and its painful sense of the loss which has 
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been sustained by the cause of Oriental learning in the decease of that 
eminent scholar. 

The Committee on the mode of increasing the efficiency of the Society 
made an elaborate report through the Corresponding Secretary. They 
discussed the eads at which such an association ought to aim, and the 
way in which those ends could be most directly and successfully attained. 
They pointed out the reasons, general and special, why the sphere of the 
Society’s highest and most useful activity must be the regular and liberal 
publication of valuable memoirs in its Journal. They exhibited the pres- 
ent resources of the Society, rehearsed its operations and modes of action, 
and showed wherein these were deficient and needed to be improved and 
extended. They made a comparative statement of the resources and ac- 
tivity of other Societies of kindred objects, especially in Europe, and 
claimed that, to maintain a satisfactory position with reference to them, 
the Society ought to enjoy an income of $1000 or more, and to publish 
an annual volume of four to five hundred pages: that this was due both 
to the contributing members and to the cause of science. They proposed 
a plan of action to this end, based especially upon a large increase of cor- 
porate membership, and recommended the appointment of a Committee 
charged with its execution. 

The report was accepted, its suggestions formally adopted, and the 
proposed Committee appointed. It was farther voted: 

That the initiation-fee of five dollars be no longer required of members 
newly elected, and that such members have the privilege of taking a copy 
of the previously published volumes of the Journal, if they desire them, 
at one half the original price. 

That the Directors may, at their discretion, and in view of the circum- 
stances of each case, transfer to the list of Corresponding Members per- 
sons elected as Corporate Members, but who may have since permanently 
left this country, and to the list of Corporate Members persons chosen as 
Corresponding Members, but who may have since transferred their resi- 
dence to this country. 

After the transaction of other business, the following communications 
were offered : 

1. On the Harmonic Consecution of Vowels in Turkish, by Rev. Elias 
Riggs, Missionary in Turkey. 

2. On the PraticAkhyas, or Vedic phonetic and grammatical treatises, 
by Prof. W. D. Whitney, of New Haven. 

3. On the Hebrew Chronology, from Moses to Solomon, by Prof. James 
Hadley, of New Haven. 

4, Analysis of the Chinese Terms and Characters Tien and Shin, by 
Dr. M. C. White, of New Haven. 

5. On the Historical Geography, and the Geographical Position and 
Relations, of India, by Prof. W. D. Whitney, of New Haven. 

6. Analysis and Extracts of an Arabic Work on the Water-Balance, of 
the Twelfth Century, by the Chevalier N. Khanikoff, Russian Consul- 
General at Tabriz, Persia; presented by Prof. E. E. Salisbury, of New 
Haven. 
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The Annual Meeting of the Society took place in Boston, on Wednes- 
day, May 19th, 1858. Dr. Charles Pickering, in the absence of the 
President, oceupied the chair, 








The Tieasurer’s account was presented, audited, and accepted. The 
receipts and expenditures of the year were stated to be as follows: 
RECEIPTS, 
Balance in hands of Treasurer, May 20th,1857, - + ~ - - $54.46 
Members’ fees: one life-membership, - - - - $75.00 
sixty-one ann. assessm’ts for 1857-8, - 0 
eight do. do. for previous years, 4000 
five do. do. for 1858-9, - 25.00 
three initiation fees, - عم مع‎ 0 (0 
Sale of Journal: to new members, at half-price, - - 83.75 
by agents,- - - مھ‎ - - 4664 : 
Donation, - - - : - - - - 5.00 
Total receipts of the year, 545.29 
$599.75 
EXPENDITURES, 
Journal, Vol. V, No. 2 (balance remaining unpaid), - - - 0 
Printing of Statement and Appeal, and blanks, - ۰ ۰ $285 
Postage and freight (in part since 1856), - 4208 
Loss on uncurrent money, - ee - 10 
Total expenditures of the year, $180 58 
Balance in the Treasury, May 19th, 1858, 419.17 
$599.75 


The Librarian reported that there had been added to the Library, since 
the last report, one hundred and sixty-five new titles, besides about fifty 
continuations and duplicates. The whole number of titles was now 1544, 
and of volumes not far from 2000. All the contents of the Library had 
been numbered and labelled, and provided with a complete card-catalogue. 

The election of officers for the ensuing year resulted in the choice of 
the following ticket : 


President—Prof. Epwarp Rosinsoy, D. D., L.L. D., of New York. 
Prof. Caar.tes Beck, Ph.D., “ Cambridge, 


Vice-Prestdents + Rev, Witttam Jenks, D. D., “ Boston. 
Pres. T. D. Woousey, D.D., L.L.D,, “ New Haven, 
Corresponding Secretary—Prof. W. D. Waitngy,  “ New Haven, 
Seer. of Classical Section—Prof. James Haney, “ New Haven, 
Recording Seeretary—Mr. Ezra Anpot, Jr., “ Cambridge, 
Treasurer—Mr. Dantex C. Gitmax, “ New Haven, 
Librarian—Prof. W. 0.۳۷ ×7ط‎ “ New [aven. 
Rey. ط۶٣‎ Axpersoy, D.D., “ Boston. 
Prof, C. C. Fetron, L.L. رط‎ “ Cambridge, 
Directors + Rev. Tuzopore Parges, ےہ‎ Boston. 
Dr. Crartes Pickerina, “ Boston. 
Prof. E. E. Sauisacry, “ Now Haven. 
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The Board of Directors communicated the following rule : 

The Committee of Publication shall consist of five members, of whom 
three shall be resident at the place where the Journal is published: they 
shall be appointed by the Directors, and shall report to the Society at 
every meeting respecting the matters committed to their charge. 

After the transaction of other business and the reading of correspond- 
ence, communications were brought before the meeting. 

1, Mr. Charles Folsom, of Cambridge, exhibited to the Society a frag- 
ment of an American inscription, of colony times, for the purpose of 
obtaining the opinion of the members present with respect to a restora- 
tion proposed by him of the missing portion. 

2. A paper entitled “ Petra in 1851,” by Hon. George P. Marsh, of 
Burlington, Vt., was read by the Corresponding Secretary. 

3. On the Greek Genitive as an Ablative Case, by Prof. James Hadley, 
of New Haven; read, in the absence of the author, by Mr. Abbot, of 
Cambridge. 

4. On the Egyptian Monuments of El-Amarna, by Dr. Charles Pick- 
ering, of Buston. 

5. Translation of the Strya-Siddhaénta, a Sanskrit Text-Book of 
Astronomy, with Preliminary Remarks, and Notes, by Rev. Ebenezer 
Burgess, of Centreville, Mass. 

6. On the History of Religions in China, by Prof. W. D. Whitney, of 
New Haven. 

7. On the Persian Doctrine of a Future Life, by Rev. W. R. Alger, of 
Boston. 


A Semi-annual Meeting was held in New York, at the rooms of the 
American Board of Commissioners for Foreign Missions, and of the Uni- 
versity of the City of New York, on Wednesday and Thursday, Nov. 3rd 
and 4th, 1858. The President was in the chair. 

The Directors congratulated the Society on the gratifying success of 
the measures initiated at a previous meeting for increasing 1ts numbers, 
strength, and efficiency. 

The Librarian made a brief verbal report respecting the accessions to 
the Library and Cabinet. He also announced that he was authorized to 
give notice to members of the Society that, upon making application 
through him, they would be allowed copies of the Collection des Ouv- 
rages Orientaux, published by the Asiatic Society of Paris, at the reduced 
price at which it is furnished to members of the latter society, namely at 
five francs per volume. Of that collection there have now been published 
four volumes, each of about five hundred octavo pages, containing the 
Travels of Ibn Batata complete, in the Arabic text and with a French 
translation. 

The correspondence of the past half-year was laid before the meeting, 
and extracts from it were read. The Society then proceeded to listen to 
communications. 

1. On a Recent Work by Prof. Ross, of Halle, entitled “ Italicans and 
Greeks. Did the Romans talk Sanskrit or Greek ر”؟‎ by Prof. James 
Hadley, of New Haven. 
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2. An Inquiry respecting the Meaning of zohar, im Genesis vi 16, by 
Rev. J. A. Merrick, of Paris, Ky.; presented by Prof. J. W. Gibbs, of 
New Haven. 

3. On Greek Metre, by Prof. Howard Crosby, of New York. 

4. On the Vedic Doctrine of a Future Life, by Prof. W. D. Whitney, 
of New Haven. 

5. On the Prepositions; Conjunctions, and other Particles of the Isizulu 
and its Cognate Languages, by Rev. Lewis Grout, Missionary in South 
Africa; presented by Prof E. E. Salisbury, of New Haven. 

6. On an Ancient Greek Inscription, found at the site of Daphne, near 
Antioch, and copied by Rev. Homer B. Morgan, Missionary at Antioch ; 
by Pres’t T. D. Woolsey and Prof. J. W. Gibbs, of New Haven. 

7. On the Relations of the Hebrew to the Indo-European Tongues, by 
Prof. W. H. Green, of Princeton. 

8. On the Origin of Language, by Prof. Whitney. 

9. On the Present Condition of the Hind&i Mind, and the Manner in 
which it is affected by the Hindi Philosophy, by Rev. H. M. Scudder, 
Missionary in India. 

10. On the Demonology of the New Testament, by Prof. J. J. Owen, 
of New York. 


The regular Annual Meeting for 1859 was held in Boston and Cam- 
bridge, on Wednesday, May 18th. The President was in the chair. 
The Treasurer’s yearly statement was as follows : 











RECEIPTS. 
Balance in the Treasury, May 19th, 1858, _—- - ٠ : : - $419.17 
Members’ fees: two litememberships, - - - - $150.00 
eighty-nine ann. assessm’ts for 1858-9, 445.00 
fifteen do. do. for previous years, 75.00 
three do. do. for 1859-60, 15.00 
, 685.00 
Sale of Journal, - - - - - - - - - - 6م‎ 
Interest on deposit in Savings Bank, - - - + «= = 16.07 
Total receipts of the year, - = - + ٴھ‎ © + 8 
$1197.80 
EXPENDITURES. 
Journal, Vol. VI, No. 1 (in تر‎ - - - ٠ . - - $389.20 
Printing of Proceedings and blanks, - - - - - - - 20.76 
Expenses of correspondence and library, - - - ۰ ۔ ۔‎ * 881 
Total expenditures of the year, - - - - - - $452.76 
Balance in the Treasury, May 18th, 1859, ° ‘ 5 ٠ 2 45.04 
$1197.80 


The Librarian reported the accessions to the Library during the year, 
and its present condition. 

The number of new works added to the Library during the year was 
stated to be one hundred and twenty-eight, besides about thirty continu- 
ations and duplicates, and twelve manuscripts. The Librarian called the 


Select Minutes of Meetings, 58S 


particular attention of the Society to the liberal gifts of books made to 
the Library dyring the past two or three years by Messrs. Williams and 
Norgate, oriental and general booksellers in London ; and also to ج‎ very 
large, costly, and valuable donation of books, manuscripts, and other ob- 
jects of interest, by Hon. Charles 'W. Bradley, Commissioner under the 
late treaty with China, who has been for a long time one of the most gen- 
erous contributors to the Society’s collections. A special vote of thanks 
to Mr. Bradley was moved and unanimously passed. 

An amendment to the Constitution, increasing the number of Directors 
from five to seven, and the number required to form a quorum of the 
Directors from three to five, was proposed and adopted. 

The Society then proceeded to the election of officers for the ensuing 
year, and the following ticket, proposed by a Nominating Committee of 
three, was elected : 

President—Prof. Epwarp Rozrnson, D.D., LL. D., of New York. 
Prof. Caartes Becx, Ph. D., “ Cambridge. 

Vice-Presidents + Rev. Wittiam Jenks, D.D., “ Boston. 
Pres. T. D. Wootsty, D.D., LL. D., “ New Haven. 

Corresponding Secretary—Prof. W. D. Wuiryry, ‘“ New Haven. 


Secr. of Classical Section—Prof. James Hav.ey, “ New Haven. 
Recording Secretary—Mr. Ezra Assot, Jr., “ Cambridge. 
Treasurer—Mr. D. C. Grrmay, ؛+‎ New Haven. 
Inbrarian—Prof. W. D. ۷۷ 0172 “ New Haven. 
- Rev. Rurvs Anprrson, D.D., “ Boston. 
Prof. Howarp Crossy, “ New York. 
ا‎ C. C. Ferron, LL. D., “ Cambridge. 
Directors ) Prof. W. H. Green, D.D., “Princeton. 
| Rev. Tutopore Parker, “ Boston. 
Dr. Cnarues PickeRrina, “ Boston. 
Prof. ہلا‎ E. 8۸1687 “ New Haven. 


After the transaction of other business, and the reading of corres- 
pondence, communications were called for. The following were presented 
and read : 

1. On Dr. S. W. Williams’s New Chinese Dictionary, by Rev. W. A. 
Macy, Missionary in China; presented by Trof. James Hadley, of New 

aven. 

2. On the English Words tortovse and turtle, by Mr. Charles Folsom, 
of Cambridge. 

8. On the Kings and Kingdom of Siam, by Hon. C. W. Bradley, of 
Ningpo ; presented by Prof. W. 0. Whitney, of New Haven. 

4. On the Greek Inscription from Daphne, by Prof. Hadley. 

5. On the Ethnological Relations of the Ancient Scythians, by Dr. 
Reinhold Solger, of Roxbury, Mass. 

6. Remarks upon the Interpretation of Genesis ii. 25, by Rev. E. C. 
Jones, of Philadelphia; presented by Mr. Ezra Abbot, Jr., of Cam- 
bridge. 
ai: On the Origin of the Hindu Science of Astronomy, by Prof. 

hitney. 

8. On the Relation between the Greek and Hindu Astronomies, by 
Rev. Ebenezer Burgess, of Centreville, Mass. 
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Duriag the continuance of the meeting, announcement was made to 
the Society of the death of one of its Hecorary Members, Alexander 
von Humboldt, of which event tidings had just been received by tele- 

. Before adjournment, the following resolutions were ک0‎ by 
rof. C. C. Felton, seconded by Dr. Beck, and, after remarks by these 
gentlemen and others present, unanimously passed : 

Resolved, That this Society has learned with the deepest de Hk of the 
death of the illustrious and venerable Baron Alexander von Humboldt, 
one of the most conspicuous ornaments of the age, and of human 
nature, 

Resolved, That they recognize in the character and worth of this great 
man a splendid example of genius devoted with unsurpassed energy, per- 
severance, and enthusiasm to the entire circle of human knowledge, from 
early youth to the last hours of a life extended to the extraordinary 
length of fourscore and ten years; and that the example he set of a noble 
consecration to high pursuits in the midst of the allurements of rank, 
wealth, and society, presents an additional claim to the admiration and 
reverence of present and future generations, 


The Semi-annual Meeting of the Society for 1859 was held in New 
York, on Wednesday and Thursday, Oct. 26th and 27th, at the Council- 
room of the University of the City of New York. The President was 
present and occupied the chair. 

After the transaction of the usual business, and the reading of extracts 
from correspondence, the Society listened to and discussed the following 
communications : 

1. On the Influence of the Semitic upon the Romanic Languages, by 
Dr, Max Griinbaum, of New York. 

2. On Two Sanskrit Inscriptions, found near Jubulpoor, in Central In- 
dia, by Fitz-Edward Hall, one of her Britannic Majesty’s Inspectors of 
Schools for India. 

8. On the Phenician Inscription of Sidon, by Prof. W. W. Turner, of 
Washington. 

4. Comparison of the Elements of the Lunar Eclipse of Feb. 6th, 
1860, as calculated according to the data and methods of the Sirya- 
Siddhanta, and as determined by Modern Science, by Prof. W. D. Whit- 
ney, of New Haven. 

5. Strictures on the Occurrence of the Word Jsrae/ in a passage of 
Eusebius, by Rev. E. C. Jones, of Philadelphia ; presented by Prof. James 
Hadley, of New Haven. 

6. Contributions, from Original Sources, to our Knowledge of the 
Science of Muslim Tradition, by Prof. E. E. Salisbury, of New Haven. 

7. On Biblical Geography, by Prof. Edward Robinson, of New York. 

8. On the Formation of Futures in the Indo-European Languages, by 
Prof. Hadley. 

9. On the Letters of Basil of Cesarea, and the Condition of the Ori- 
ental Church in the Fourth Century, by Prof. John Proudfit, of New 
Brunswick, N. J. 
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10. On an Unpublished Greek Inscription, discovered in Pisidia, by 
Mr. F. P. Brewer, of New Haven. 

11. On the Limits of Ancient Oriental History, by Prof. J. C. Moffat, 
of Princeton, N. J. ' 

12. On the Physical Geography of Asia, as connected with its Ethnol- 
ogy, by Prof. Arnold Guyot, of Princeton, N. J. 

18. On Recent Geographical Explorations in Asia, by Mr. D, C, Gil- 
man, of New Haven. 

14, Rev. D. T. Stoddard’s Collections illustrating the Modern Jews’ 
Language of Orimiah, arranged by Dr. A. TH. Wright, of Ordmiah ; 
presented by Prof. Turner, 

15. Strictures upon the Views of M. Ernest Renan respecting the 
Origin and Early History of Languages, by Prof. Whitney. 


The regular Annual Meeting for the year 1860 was held in Boston 
and Cambridge, on Wednesday and Thursday, May 16th and 17th, 
1860, the President being in the chair. 

The Treasurer’s statement showed the receipts and expenditures of the 
past year to have been as follows : 








77 ۰ : 
Balance in the Treasury, May 18th, 1859, - - ٠ ۰ - - $745.04 
Members’ fees: 101 ann. assessm’ta for 1859-60, : $505.00 
20 do. do. for previous years, - 100.90 
605.00 
Sale of Journal, - - - - : ۰ : . - - 26.28 
Total receipts of the year, - - - مھ‎ - = «© 681,28 
$1876.27 
EXPENDITURES. 
Paper, printing, and engraving, for Journal, Vol. VI (in part), > $690.91 
Other printing, - ee ون ھ ع د ۹ھ نے ندھ‎ - 80.75 
Binding books, — - ھن ھ اھ ےھ ےھ ےئ ے‎ 70.46 
Copying of a Modern Syriac Vocabulary, - + + - ۔دھ‎ = 20.00 
Expenses of currespondence and Library, - * - 7 + ین‎ 43.57 
Total expenditures ofthe year, - - - + ٭.‎ 9 
Balance in the Treasury, May 16th, 1860, - - ہے‎ - ۰ . 520.58 
$1376.27 


The Librarian reported the accessions to the Society’s collections du- 
ring the year. The whole number of titles composing the cataiogue was 
now 1726. Donations from the Imperial Academy of St. Petersburg, 
Dr. Wilson of Philadelphia, B. 11. Hodgson, Esq., of England, Rajen- 
dralila Mitra of Calcutta, and others, were especially noticed. The most 
valuable accessions to the Cabinet had been the three Sanskrit inscription- 
stones, from India, presented by F. E. Hall, Esq.: such monuments being 
exceedingly rare out of India itself. For the first time in its history, the 
Society had been able to expend something in binding, to the great im- 
provement of the Library, in appearance and usefulness. 

VOL. V3. 75 


586 American Oriental Society: 


The following gentlemen were elected officers of the Society for the 
ensuing year: 


President—Prof. Eowarv Rosrnsox, D. D., LL. D., of New York. 
i Prof. Cuar.es Beck, Ph. D., “« Cambridge. 
Vice-Presidents 4 Rev. Wiitram Jenks, D. D., “ Boston. 
Pres. T. D. Woousry, D.D., LL.D., “ New Haven. 
Corresponding Secretary—Prof. W.D. Wurrngy, “ New Haven. 
Secr. of Classical Section—Prof. Jamzs Hapizy,  “ New Haven. 


Recording Secretary—Mr. Ezra Axsot, ول‎ “ Cambridge. 
Treasurer—Mr. D. 0. Giiman, “ New Haven. 
Librarian—Prof. W. D. ۷۷ 11177, New Haven. 
Rev. Rurvs Anpersoy, D. D., Boston. 
Mr. J. G. CoasweE.u, LL. D. New York. 
Pres. C. C. Fetton, LL D., Cambridge. 
Directors < Prof. W. H. ,×ععد68‎ D. D., “ Princeton. 
Prof. J. J. Owen, D. D,, “ New York. 
Dr. ٥8۸۶۲۵۹ PICKERING, “ Boston. 
Prof. E. E. Sauissury, “ New Haven. 


The Correspondence of the past six months was laid before the Soci- 
ety, and parts of it were read. 

The following resolutions were proposed by Prof. E. E. Salisbury of 
New Haven: 

Resolved, That in the death of Prof. William W. Turner, late of 
Washington City, this Society recognizes the loss of an earnest, diligent, 
accurate, and most successful scholar in the field of Oriental learning, 
whose varied attainments and fine qualities of mind rendered him an 
ornament to this association, and promised, with the increase of Jeis- 
ure for literary pursuits, to make his name more and more distin- 
guished throughout the learned world. 

Resolved, That a copy of these resolutions be transmitted to the family 
of our deceased associate by the Recording Secretary. 

These resolutions were seconded by Prof. Beck: the President, Dr. 
Robinson, gave the Society a sketch of the life of Prof. Turner, and an 
estimate of his personal and literary character, and, after remarks from 
other members present, the resolutions were unanimously passed. 

The Society then proceeded to listen to communications. 

1. On the Character and Historical Position of the Sanskrit Alphabet, 
by Prof. W. D. Whitney, of New Haven. 

2. On the Negrilloes, or Oriental Negroes, by Rev. J. T. Dickinson, 
of Middlefield, Conn. 

3. Comparative Sketch of the Languages of Ponape and Ebon, two 
Islands of the Micronesian Archipelago, by Rev. E. T. Doane, Mission- 
ary in Micronesia; presented by Prof. Whitney. 

4. Notes on Polynesia, its People and Languages, by Dr. Joseph 
Wilson, U.S. N.; presented by Prof. Salisbury. 

5. On the Turkish Language and Literature, by Prof. Convers Francis, 
of Cambridge, 

6. Diary of a Journey from Tabriz to Tehran, by Rev. Justin Perkins, 
Missionary in Persia. 
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7. On the Twenty-eight-fold Division of the Zodiac made by the Arabs, 
Chinese, Hindts, and Persians, by Prof. Whitney. 

8. Three Sanskrit Inscriptions, relating to Grants of Land; the Orig- 

inal Texts, Translations, and Notes, by Fitz-Edward Hall, M. A., one of 
her Majesty’s Inspectors of Schools for India ; presented by Prof. Whitney. 

9. On the Arya-Siddbanta, by the same; presented by the same. 

10. Memoir on the the Language of the Gypsies and its Relation to the 
Sanskrit, together with Remarks upon the Present Condition, the History, 
and the Origin of this Race, and a Grammar of the Language, as now used 
in the Turkish Empire; by A. G. Paspati, A. M., M. D., of Constantinople; 
presented by Mr. D. 0. Gilman, of New Haven. 

11. A Latin Inscription, found on the supposed site of Lystra, in 
Phrygia, by Mr. F. P. Brewer, of New Haven. 

12. On the lately discovered Orations of Hyperides, especially that 
against Demosthenes, in the matter of Harpalus, by Pres. C. C. Felton, 
of Cambridge. 

' 18. On the Philosophy of Language, as illustrated by the Instruction 
of the Blind Mute, Laura Bridgman, by the same. 


The next meeting of the Society is to be held in New Haven, on 
Wednesday, Oct. 17th, 1860. 
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II. ADDITIONS TO THE LIBRARY AND CABINET. 


Octoser, 1856—May, 1860. 


From Rev. J. C. Adamson, D. D. 
The Library of His Excellency Sir George Grey, K.C. B. Philology. Vol. L— 
Part 1. South Africa... by Wm. H. I. Bleek. 6.1. 1858. 8vo. 
A Compendium of Kafir Laws and Customs, including genealogical tables of Kafir 
chiefs and various tribal census returns..:. Mount Coke: 1858. 8vo. 


From Rev, W. R. Alger, of Boston. 
The Poetry of the East. By William Rounseville Alger. Boston: 1856. 12mo. 


From Rev, D. O. Allen, D. D., of Wenham, Mass, 


India, Ancient and Modern, Geographical, Historical, Political, Social, and Relig- 
ious;... by David O. Allen, D. D., etc. Boston: 1856. roy. 80, 


From the American Academy of Arts and Sciences. 


Proceedings of the American Academy of Arts and Sciences, Vols, i-iv [parts of 
volumes, completing the set up to iv. 148]. Cambridge and Boston: 1855-59. 
8vo. 

Memvirs of the American Academy of Arts and Sciences. v.2; vi.1,2; vii. 
Cambridge and Boston: 1855-60. 4to. 


From the American Antiquarian Soctety. 


Transactions and Collections of the Ameriggn Antiquarian Society. Vol. i, Wor- 
cester: 1820; vol. ii, Cambridge: 1836; vol. iii, [Boston :] 1857. 8vo. 

Proceedings of the American Antiquarian Society [at its various meetings, in 
Worcester and Boston, 1856-59]. Boston: 1856-59. 8vo. 


From the American Baptist Merstonary Union. 


Annual Reports of the American Baptist Missionary Union, for the years 1850-57. 
Boston. 8vo. 


‘rom the American Board of Commissioners for Foreign Missions. 


Reports and Letters, connected with .... [the Deputation to India of the A. B.C. 
F.M.]. Bombay, Madras, Calcutta, and Boston: 1855-56. 8٤ 

Proceedings of a General Conference of Bengal Protestant Missionaries, held at 
Calcutta, September 4-7, 1855. Calcutta: 1855. 8vo. 

Standard Alphabet... . by Dr. Lepsius... . London: 1855. 8vo. 

Wanderings of Yumunabéi, or Narratives of Hindu Widow Life in India. By B&ébé 
Padmanji, With a Preliminary Essay on the Remarriage of Hindu Widows, in 
Sanskrit, by Dadobé Pandurang, Esq., ete. Bombay: 1857. 12mo, 

A Zulu-Kafir Dictionary, etymologically explained, with Copious I)lustrations and 
Examples, preceded by an Introduction on the Zulu-Kafir Language. By the Rev. 
J. L. مسا 6لا‎ Missionary to the A. B, C.F. M. Cape Town: 1857, roy. 8vo, 

49th Report of the A. B.C. F. M1858. Boston: 1858. 8vo. 


Frog the American Geographical and Stattstical Society, 


Bulletin of the American Geographical and Statistical Society. Vol. ii, 1856. 
New York: 1857. 8vo. 

Statement, Circular, and Sections of the same. New York: 1856-57. 8vo. 

Report .... on the Extension of the Decimal System to Weights and Measures of 
the United States. New York: 1857. 8vo. pp. 22. 


From Mahérdja Apirva Krshna Bahddur, of Calcutta, 
Dewan Kawar. [Hindustani] 4to. 
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From the Asiatic Society of Bengal. 

Journal of the Asiatic Society of Bengal. Nos. lxiv-lxvi, lxix-lxxvi. Calcutta: 
1854-55. 8vo. 

Bibliotheca Indica, No, 78. The Chhandogya-Upanishad of the SAma-Veda, with 
Extracts from the Commentary of S/afikara A’chaérya. Translated from the 
Original Sanskrita by Réjendral4l Mittra. Fasciculus 1. Caleutta: 1854. 8vo. 

No, 79. The Sfrya-Siddhanta, with its Commentary, the Giidhdrtha-Prakds’aka. 
Edited by Fitz-Edward Hall, A. M., with the assistance of Pandit Bapt Deva 
S/4stii. Fasciculus I. Calcutta: 1854. 8vo. 


From the Asiatic Society of Paris. 
Journal Asiatique.... 5me Série. Tomes viii-xii. Paris: 1856-58. 8vo. 


From the Editora of the Atlantis. 


The Atlantis, a Register of Literature and Science, conducted by Members of the 
Catholic University of Ireland. Nos. ii, iii, iv. London: 1858-59. 8vo. 


From M. Abbé Bargés, of Paris. 


Mémoire sur Je Sarcophage et l’Inscription Funéraire d’Eschmunazar, Roi de Sidon. 
Par M. l Abbé J.J. L. Bargés, etc. Paris: 1856. 4to. pp. 40. 


From the Batavian Society of Arts and Sciences. 
Verhandelingen van het Bataviansch Genootschap van Kunsten en Wetenschappen. 
Deel xxvi. Batavia: 1854-57. 460, 
Tijdschrift voor Indische Tanl-, Land-, en Volkenkunde. .. . Deel iii-vi [or Deel iii, 
and Nieuwe Serie, Deel i-iii.} Batavia: 1854-57. رہ81‎ 


From Dr. W. 7 J. Bleek. 


The Languages of Mozambique. Vocabularies of the Dialects of Lourenzo Mar- 
ques, Inhambane, .... etc. Drawn up from the Manuscripts of Dr. William 
Peters, and from other materials, by Dr. William H. J. Bleek, etc. London: 
1856. obl. 8vo. 


From the Board of Foreign Missions of the Presbyterian Church, 


Annual Reports of the Board of Foreign Missions of the Presbyterian Church, 
for the years 1850-57. New York. 8vo. 


From the Board of Missions of the Protestant Epixcopal Church, 


Proceedings of the Board of Missions of the Protestant Episcopal Church in the 
United States of America, for the years 1850, 1856, and 1857. New York. 8vo. 

A Grammar of the Benga Language. By Rev. James L. Mackey. New York: 
1855, 12mo. pp. 60. : 

The Benga Primer, containing Lessons for Beginners, a Series of Phrases, and a 
Catechism. New Londen, ۲۸۰۰ 1855. 18mo. pp. 64. 

Sango Iam.... [Matthew, in Benga]. New York: 1858. 12mo. 

The Shorter Cutechism, in the Benga Language. New York: 1858. 18mo. pp. 82. 

Come to Jesus, [Tract in the Creek Language. } 


From Prof. Otto Boehtlingk, of St. Petersburg. 


Ueber dic Sprache der Jakuten. Grammatik, Text, und Worterbuch. Von Otto 
Boehtlingk. St. Petersburg: 1851. :ہ46‎ 


From Professors Boehilingk and Roth. 


Sanskrit Wérterbuch, herausgegeben von der Kniserlichen Akademie der Wissen- 
echuften. Bearbeitet von Otto Boehtlingk und Rudolph Roth. Lieferungen 4-16. 
St. Petersburg: 1855-59. 4to. 


From the Bombay Mission of the A. B.C. FM. 
The Old Testament in the Marathi Language.... Bombay: 1858. 4to. pp. 942. 
Grammar of the Marathi Language [by Rev. Ebenezer Burgess]. Published by 
the American Mission. Bombay: 1854. 8vo. 
The Doyanodaya [a semi-monthly Journal, in Mardthf]. Published by the American 
Missionaries at Bombay and Ahmednuggur. Vol. xii, Bombay: 1858. roy, 8vo. 
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From Hon. 0. Wi Bradley, of Ningpo. 


Explorations of Amoor River. Letter from the Secretary of State.... [eontaln. 

ing letters and reports of ۶. McD. Collins, with Maps.] Public Document. 
aghington : 1858. Svo. pp. 67. 

A set of twelve pictures, in water colors, by a Chinese artist, illustrating scenes of 
Chinere life: twelve by fifteen inches, on silk-bordered paper, and bound together 
in scarlet silk. ۱ 

A set of three pictures, in water colors, by a Chinese artist, illustrating soenes 
which occurred in 1858, on the Pei-Ho river, in connection with the warlike ope- 
rations of the English and French, and the conclusion of the treaty with Ameri- 
ca. Pictures about twelve and a half by twenty-five inches, on thin paper. 

Cards of the two Chinese Commissioners, Kweiliang and Hwashana, sent to treat 
with the Allied Powers, in the Pei Ho, 1858, 

Chinese Repository. xv. 11,12; xvi.2; xvii 12; xviii. 4-10, 12,6; xix. 1, 8, 4, 
8-12, 11; xx. 2, 3, 5-7, 7, 8-12. 

A Grammar of the T,hai, or Siamese Language. By Capt. James Low, etc. Cal- 
cutta: 1828. 4to. pp. 88. 

On Budd,ha and the Phrabaét. By Capt. James Low, etc. [From the Trans, of the 
Koy. As. Soc’y of G. B. and I, vol. ui] London: 1831. 4to. pp. 62. 

Also, bound with the above: 
A Dissertation on White Elephants, By the same. [From the same.}] London: 
1831. 4to. pp. 7. 

Remarks on the Siamese Language. By Rev. Mr. Gutzlaff—. [Communicated through 
the late Robert Fullerton, Esq., etc.} [From the Trans, of the Roy. As. Soc’y of 
G. B. and I, vol. iii). London: 1832. 4to. pp. 16 (and 8 of Siamese, litho- 
graphed). . 

With the above are bound up a MS. sermon, on Ezekiel xxxiii. 11, and a half- 
sheet of the Morning Chronicle, London, Apr. 5, 1837. 

Brief Grammatical Notices of the Siamese Language; with an Appendix. By J. 

Taylor Jones. Bangkok: 1842. .ہ8۲‎ pp. 90. With the above are bound up: 
A Catalogue of Scripture Proper Names, as transferred from the Greck and He- 
brew Languages into the Siamese Language. Bangkok: 1842. 8vo. pp.71. And 
A Plan for Romanizing the Siamese Language ; together with a list of Siamese 
Proper Names, in conformity therewith, as agreed upon by the American Mis- 
sionaries in Siam. Bangkok: 1842. 8vo. pp. 24. 2 copies. 

Treaty between the United States of America and the Kingdom of Siam. Con- 
cluded 29th May, 1856. Proclaimed 16th August, 1858. Washington: folio. 

9ً 

of the Kings of Siam respecting the Treaty with the United States‏ اسر 
of America; in English. Dated Bangkok, June 15th, 1857. Copy, made and‏ 
attested by Hon. C. W. Bradley.‏ 

Autograph Letter of the First King of Siam, to Samuel Mattoon, Esq., Consul, in 
English; dated Bangkok, June 9th, 1857. 

Dictionary of the Malay Tongue, as spoken in the Peninsula of Malacca, the Islands 
of Sumatra, Java, Borneo, Pulo Pinang, dc. dc. In two parts, English and Ma- 
lay, and Malav and English. To which is prefixed a Grammar of that Lan- 
guage. Embellished with a Map. By James Harrison, M. D., etc. [the Malay in 
both Arabic and Roman characters.] London: 1801. 4to. 

A Grammar of the Malayan Language, with an Introduction and Praxis. By Wm. 
Marsden, F.R.S., etc. London: 1812. 4to. 

An Attempt to elucidate the Principles qf Malayan Orthography. By W. Robinson. 
Fort Marlborough: 1828. 8vo. 

Grammaire de la Langue Malaie, par Mr. W. Marsden: publiée a Londres en 1812, 
et traduite de ]’Anglais par C. P. J. Elout. [Double version, French and Dutch 
on opposite pages | Harlem: 1824. 4to. 

Dictionnaire Malai, Hollandais, et Frangais, par C. P. J. Elout; traduit du Diction- 
paire Malai et Anglais de Mr. W. Maraden. [Double version, French and Dutch; 
the Malay in the Arabic character and romanized: the Dutch version of each 
word or phrase first given, and followed by the French: the Dutch-Malay and 
ا‎ parts given separately.) Harlem: 1825, ,0ا4‎ pp. xxiii, 604, and 
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A Vocabu of the English and Malay Languages, Enlarged and improved. 
Maret rats 1st, liste of کت‎ words with Malay equivalents, arranged ان‎ 
ing to'subjecte; 2nd, English and Malay sentences ; 3rd, English and Malay Dia- 
logues; the Mnlay romanized.] Singapore: 1846. 12mo. * 

Handleiding bij de beosfening der Javaansche Taal en Letterkunde, voor de Kadet- . 
ten van alle Wapenen, bestemd voor de Dienst in Nederlands Indié; door Dr. J.J. 
De Hollander, etc. Breda: 1848. 12mo. 

Verslag van den Handel, de Scheepvaart, en de inkomende en uitgnande Regten op 
Java en Madura, over den Jare 1847... 1848.... 1849. Batavia: 1848, 1849, 
1850. 8 vols. 4to. : 

A Sunscrit Vocabulary: containing the Nouns, Adjectives, Verbs, and Indeclinable 
Particles, most frequentl occurring in the Sunscrit Language, arranged in gram- 
matical order; wit Explanations ia Bengalee and English. By William Yates. 
Calcutta: 1820. 8vo. 

The Sunscrit Reader; or Easy Introduction to the Reading of the Sunscrit Lan- 
guage. In five Parts, etc. ۷7 Bengali characters.] Calcutta: 1321. 8vo. pp. 64. 

Principles of English Grammar, for the use of the Natives of India. By M. W. 
Woollaston. With a literal Translation into Sanscrit, by Madhusudana Tarka- 
Jankéra, Calcutta: 1885. 12mo. 

An Elementary Grammar of the Sanscrit Language, partly in the Roman Charac- 
ter, arranged according to a New Theory, in reference especially to the Classical 
Languages: with short extracts in easy prose. By Monier Williams, M. A., ete. 
London: 1846. 8vo. 

A Dictionary, English and Sanskrit, by Monier Williams, M. A, etc. Published 
under the patronage of the Honorable East India Company, London: 1851. 
4to. pp. xii, 860. 

A set of printed cards, constituting together a Beng4li primer. 12 cards. pp. 
1-24. 12mo. size. 

The Bengalee and English Primer, for the use of Schools. Calcutta: 1883. 18mo. 

. 80. 

Garis of the Englich Language; for the use of the Natives of Bengal. By 
Rev. J. D. Pearson.... [English and Bengali}. Calcutta: 1840. Svo. 

Introduction to the Bengéli Language. By the late Rev. W. Yates, D. D. In two 
volumes. Edited by J. Wenger. Vol. J. Containing a Grammar, a Reader, and 
Explanatory Notes, with an Index and Vocabulary. Vol. II. Containing Selec- 
tions from Bengali Literature Calcutta: 1847. 8vo. 2 vols. 

Bakydébali, or Idiumatical Exercises, English and Bengali, with Dialogues on Vari- 
ous Subjects, Specimens of Legal Documents, Letters, dic. By the late: Rev. 

. 3. D. Pearson. Calcutta: 1850. 12mo, 

Afabiyopakhyana.... [The Arabian Nights’ Entertainments, translated from En- 
glish into Bengali.] Calcutta: ¢dka 1775-6 (A. D. 1853-4). 12010. 

A Dictionary of the English Language, with English Definitions and a Bengali In- 
terpretation; compiled from European and Native Authorities, by U. C. Addy. 
Calcutta: 1854. 8vo. pp. il, 761. 

Bengali and English Dictionary, for the use of Schools, ... Calcutta: 1856. 16mo. 

A Dictionary, Hindistani and English. By John Shakespear, etc. Second edition, 
much enlarged. London: 1820. 466. pp. vill, 886. 

The English and Hindfistani Student's Assistant; or Idiomatical Exercises in those 
Languages. Designed to assist students of either language in acquiring an casy 
spite correct method of expression. In four Parts. [romanized.] Calcutta: 1843, 

2900. 

A Dictionary, Hindustani and English. By W. Yates, M.D. Calentta: 1847. 8vo. 

The Handbook to Hindvostanee Conversation, with Familiar Phrases, and an Easy 
52ھ"‎ English and Hindoostanee. [romanized.] Serampore: 1851. 18| 
pp. 59. 

Romanized School Dictionary, English and Urdaé. Third edition, revised. Calcut- 
ta: 1854. 16mo. 

Stewart's Historical Anecdotes, with a Sketch of the History of England, and her 
Connection with India. Translated by Rev. W. T. Adam. Anglo-Hinduwee. 
Calcutta: 1835. l2mo, pp. 91. 

Vakydvalf. The Student’s Assistant; or Idiomatical Exercises in English and Hin- 
dui. Calcutta: 1838. 12mo. 
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An Introduction to the Khasia Language; comprising a Grammar, Selections for 
Reading, and a Vocabulary. By the Rev. W. Pryse. Calcutta: 1855. 16٥ر‎ 
A Malabar and English Dictionary, wherein the Words and Phrases of the Tamuli- | 
an Language, commonly called by Europeans the Malabar Language, are ex- 
bri in English. By the English Missionaries of Madras. epery, near 

ras: 1779. 4to. [incomplete, interleaved, with MS. notes; much wormeaten. } 

The Acvamedha-Parvan of the Mahabharata, in Tamil. Madras: 1852. 8vo. 

The Rama-nataka, in Tamil. Madras: 1850. 8vo. 

Catalogue of Publications in Various Languages, on sale by the Calcutta School- 
Book Society. 1856. [Calcutta: 1856.] 12mo. pp.10. (2 copies) 

A Dictionary of Words used in the East Indies, with Full Explanations ;.... To 
which is added Mohammedan Law and Bengal Revenue Terms. With an Ap- 
pendix, containing Forms of Firmauns, etc, etc.... 2nd edition. London: 1804. 
1000. 

Journal of a Tour through Part of the Snowy Range of the Himmala Mountains, 
and to the Sources of the Rivers Jumna and Gunges. By James Baillie Frazer, 
Esq. London: 1820. 4to. 

Sketch of the Column at Corygaum, with a Plan of the Village, some Letters, pri- 
vate and public, the General Orders, and the Dispatch from the Honorable Court 
of Directors, relating to the action on the Ist January, 1818. Madras: 1889. 
8vo. pp. 32. 

Articles af War for the Native Troops of the Aimy of India. Published by order 
of the Right Honorable the Governor General of India in Council. [Madras :] 
1845. 12mo. pp. ix, 64. 

A Letter to the Right Hon Sir J. Hobhouse, President of the Board of Control, on 
the Baggage of the Indian Army. By Sir Charles James Napier, etc. Fourth 
edition. London: 1849. 8vo. pp. 87. ۱ 

Sketches of India: with Notes on the Seasons, Scenery, and Society of Bombay, 
Elephanta, and Saleette. By Henry Moses, M.D. London: 1850. 8vo. 

On the Scientific Principles of Agriculture considered as a Branch of Publie Edu- 
cation in India. By Henry Piddington. (Printed for private circulation in 1889) 
and now published. Calcutta: 1854. 8vo. pp. 23. 

A Grammar of the Cingalese Language. By James Chater. [Interleaved, and 
with occasional MS. notes} Colombo: 1815. 8vo. pp. x, 41. 

A School Dictionary, English and Singhalese. Compiled for the Ceylon Central 
School Commission. Colombo: 1845. 24mo. 

A School Dictionary, Singhalese and English. By the Rev. W. Bridguell. Co- 
lombo: 1847. 24mo. 

Second Report of the Female Boarding School at Oodooville, Jaffna ; under the di- 
rection of the American Ceylon Mission, July, 1843. Jaffna. Svo. pp. 27. 
Also, bound with the above: 

First Report of the Female Boarding School at Varany, Jaffna; under the direction 
etc. Oct., 1843. Jaffna. &vo. pp. 10. 

Report on the Wellicadde Gaol, Colombo, Ceylon; from its commencement, De- 
cember 1, 1843, to September 30, 1849. By A. G. Green, J. 7, Governur of the 
Establishment. Colombo: 1850. Svo pp.iv, 84. 

The Leading Principles of Englich Granimar, translated into Persian, by Syud 
Auzumoodeen Iiussun Belgramee. [English and Persian.} Calcutta: 1833. 
12mo. 

The Persian Reader; or Select Extracts from Various Persian Writers. [English 
and Persian} Vol. I, 1885. Vol. 11, 1886. Calcutta. 8۲+. 

School Dictionary, English and Persian. Calcutta: 1855. 16mo. 

An Armenian Book, historical and geographical. 12mo. 

Specimen Nos, of 7 newspapers, published at Constantinople. Italian, Greek, Rus- 
eian, Turkish and Armenian. 

A Grammar of the Hebrew Tongue, being an Essay to bring the Hebrew Gram- 
mar into English, to facilitate the Instruction of all those who are de-irous of ac- 
quiring a clear idea of this Primitive Tongue by their own Studies,.... and 
published more especially for the use of the students of flarvard College, at 
Cambridge, in New England. Composed and accurately corrected by Judah 
Mouis, M. A. Boston, N. E:: 1735. em. 4to. pp. 96. 
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A Maximscript Copy of the Kuran, written at Palembang, in Java, in 1854, in 
suance of a vow, by Mayerbinab, a returned Pilgrim to Mecca. 556 pages, folio 
size, the first two and last two pages brilliantly illuminated; the rest with col- ' 
ored borders, and occasional ornamented headings; Arabic binding. Very hand- 
some, and in perfect order; enclosed in calico bag. 

Dictionnaire Francais-Aruabe, (Idiome parlé en Algérie) contenant: 1° tous Jes mots 
usités pour parler en Algérie .... 2° leur prononciation .... 8° leur pluriel; 
4° leur genre; par Ad, Paulnier, etc. etc. Ouvrage composé a Alger, et vérifié 

plusieurs savants indigénes, Paris: 1850. 12mo. pp. xx, 911. 

Dizionario portatile delle Lingue Maltese, Italiana, Inglese, compilato da F. Vella. 
Parte prima [Maltese-Italian-English], Livorno: 1848. 8vo. 

Maltese Grammar for the use of the English, by Francis Vella. Leghorn: 1881. 
12mo. 

Narrative of a Journey to the Zoolu Country, in South Africa. By Capt. Allen F. 
Gardiner, R. N. Undertaken in 1835. London: 1886. 8vo. 

Ueber die Ursprache, oder iiber eine Behauptung Mosis, dass alle Sprachen der 
Welt von einer einzigen, der noachischen, abstammen ; mit einigen Anhangen. 
Von D. Gottlieb Philipp Christian Kaiser, etc. Erlangen: 1840. 8vo. 

Thirty-six copper coins, all from the mint of Alexandria; viz. 15 of Claudius Goth- 
icus 8 of Gallienus; 5 of Cornelia Salonina, wife of Gallienus ; 3 of Gordianus ; 
2 7 Severus Alexander; 1 of Philippus II; 1 of Valerianus; 1 of Trebonianus 
Gallus. 


From Rev. EB. C. Bridgman, D. D., of Shanghai. 


Slips from the North-China Herald, describing the visit of the American Embassy 
to Pekin. 

Catholic Prayer-Book, in Chinese. 1795, 12mo. 

Inaugural Address before the Shanghai Literary and Scientific Society ; Sketches 
of the Miau-Tsze ; by Rev. E. C. Bridgman [From Vol. I of Journ. of N.-China 
Branch of Roy. As. Society]. Shanghai: 1857-59. 8vo. 


From the British and Foreign Bible Society. 


Catalogue of the Library of the British and Foreign Bible Society. By George 
Bullen, of the British Museum. London: 1857. 8vo. 


From Prof. Hermann Brockhaus, of Leipzig. 


Die Sage von Nala und Damayanti, nach der Bearbeitung des Somadeva_heraus- 
gegeben von Hermann Brockhaus, etc. Leipzig: 1859. roy. 8vo. pp. x, 32. 
Die Lieder des Hafiz... . herausgegeben von Hermann Brockhaus, 1. 4; ii, 1-4. 


From J. P. Brown, Esq., of Constantinople. 


La Presse d’Orient [semi-weekly newspaper]. Nos. 287-246. April-May, 1857, 
Constantinople. fol. 


From Rev, Ebenezer Burgess, of Boston. 


A Vocabulary of Words in the Hawaiian Language [by Lorrin Andrews]. Lahai- 
naluna: 18386. 8vo. 

The Bengalee Translation of the Vedant, or Resolution of all the Veds 
Together with a Preface by the Translator. Calcutta: 1815. 8vo. 

A Vocabulary, English and Goojurattee, to which is added a Selection of Fables, cc. 
By the Rev. William Fyvie. Surat: 1828. 8vo. 

A Grammar of the Mahratta Language. To which are added Dialogues on Famil- 
iar Subjects. The Second Edition, By W. Carey, D. رط‎ etc. Serampore: 1808. 
8vo. 

A Help in acquiring a Knowledge of the English Language. ... [English and Can- 
arese}. Bellary Mission Press: 1885. 8vo. 

Vocabulary of the Haussa Language. Part I-—English and Haussa. Part IT.— 
Haussa and English, and Phrases and Specimens of Translations. To which are 

refixed, the Grammatical Elements of the Haussa Language. By the Rev. 
ames Frederick Schén, etc. London: 1848. 12mo. 
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Vocabulary of the Yoruba Language. Part I—English and Yoruba. Part IL— 
Yoruba and English. To which are prefixed, the Grammatical Elements of the 
9 Language. By Samuel Crowther, Native Teacher, etc. London: : 642, 

mo. 

An Imperfect Outline of the Elemente of the Galla Language, by tHe Rev. J. L. 
Krapf. Preceded by a few Remarks concerning the Nation of the Gallas, and an 
Evangelical Mission among them, by the Rev. 0. W. Isenberg. London: 1840. 
12mo. pp. xiv, 16. 

Dictionary of the Galla Language, composed by Charles Tutschek, published by 
Lawrence Tutschek. Part I. Galla-English-German. Munich: 1844. 8vo. 

A Grammar of the Galla Language, by Charles Tutschek, edited by Lawrence 


Tutschek, M.D. Munich: 1845. 8vo. 


By the Ceylon Mission of the A. B.C. F. M. 

The Holy Bible.... translated .... under the auspices of the Brit. and For. Bible 
Society. Madras: 1850. roy. 8vo. Tamil 

The eame, printed on paper of a size. 

Genesis 0 Exodus XX. (New 508۰ل1۸....(مہ ہ۷‎ 1850, 18mo. Tamil, 

Deuteronomy.... Manepy: 1839. 18mo. Tamil. 

The Book of Joshua.... Manepy: 1839. 18mo. 8 copies. TZamii. 

The Book of Judges.... Jaffna: 1840. 18mo. 3 copies. Tamil. 

The First [and Second] Book of Samuel.... Jaffna: 1840. 18mo. Tamil. 

The First ۴7 Second] Book of Kings.... Jaffna: 1840. 18mo. Tamil. 

The Book of Ezra [with Nehemiah, Esther, and Job].... Jaffna: 1841. Tamil. 

The Psalins.... Manepy: 1839, 18mo. 8 copies. Tamil. 

The Book of Psalms.... Manepy: 1850. 12mo. Zamil. 

The Book of Psalms. Diglot Edition.... Jaffna: 1850. 12mo. 2 copies. مر‎ 
lish and Tamil. 

The Proverbs of Solomon.... Jaffna: 1850. 12mo. Tamil. 

The Book of Isaiah.... Jaffna: 1841. 18mo. 8 copies. Tamil, 

The New Testament of our Lord and Saviour Jesus Christ. In the Tamil Lan- 
guage. Madras: 1840. 8vo. 

The same. Jaffna: 1843. 8vo. 

The Gospel according to Matthew.... Jaffna: 1854. 18mo. Tamil. 

Barnes’ Notes on St. Matthew’s Gospel.... Madras: 1848. 12mo. Tamil. 

The Gospel of Mark.... Jaffna: 1851. 18mo. Zamil. 

Luke’s Gospel.... Jaffna: 1848. 12mo. Tamil. 

The Gospel according to St. Luke.... Jaffna: 1849. 12mo. 8 copies. English 
and Tamil. 

John’s Gospel.... Jaffna: 1847. 12mo. Tamil. 

The Acts of the Apostles.... Jaffna: 1854. 18mo. Tamil. 

ve Acts of the Apostles. Diglot Edition.... Jaffna: 1851. 12mo. English and 

amil, 

Paul’s Epistles to Timothy.—The General Epistle of James—The Three Epistles 
of John.... Jaffna: 1837. 32mo. 3 copies. Tamil. 

A Compendium of Scripture History,... Manepy: 1889. 18mo. Zumil. 

A Compendium of Doctrine.... Jaffna: 1840. 18m0. Tamil. 

The History of Little Henry and his Bearer. By Mra.Sherwood. Translated from 
the English. Madras: 1840. 18mo. Tamil. 

An Essay on Faith. Designed for Catechists and Students of Theology.... Jaff- 
na: 1842. 18mo. Zamil. 

Tamil Tracts. 
General Series, Nos. 1-17, 24, 24-84, 86-66, 70, 71, 78-78; bound together in 

one volume. Jaffna: 1842-45. 12mo. 
ed Children’s Series. Nos, 1-28; bound together in one volume. ہ٤1.‎ ands. a. 
mo. 

A Brief History of the Church of Christ, from the German of the Rev. O. G. Barth, 
ete. Translated from the English. Madras: 1845. 12mo. Tamil. 

Tamil Hymns, Selected and Original, adapted for Public, Private, and Social Wor- 
ship.... Jaffna. 1846. 8vo, 

The same, in 24mo. 
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Prayers'for the use of Christian Families, with an Essay on Family Religion and 
a Table of Lessons for Family Worship.... Jaffna: 1846. 8vo. Tamil. 

The Class Book of Natural Theology. By the Rev. T. H. Gallaudet.... Madras: 
1846. 12mo. Tamil. 

Line, by the author of “ Peep of Day”.... Madras: 1846. 2 vols. 18mo.‏ پا کت 
Tamil. ٠ ‘‏ 

The Indian Pilgrim.... Second Edition. Madras: 184%. 12mo. Tamil. 

The Rise and Progress of Religion in the Soul, by Dr. Doddridge. Abridged and 
altered.... Jaffna: 1848. 12mo. English and Tamil. 

The same. TZamil only. 

The Pilgrim’s Progress from this World to that which is to come. By Jobn Bun- 
yan.... Fifth Edition. Madras: 1848. 12mo. TZamii. 

The Daily Monitor: containing a text from Holy Scripture and a verse of Sacred 
Poetry for every morning and evening in the year. Jaffna: 1849. 24mo. Zamii. 

Instructions to Catechists, In twenty chapters; with an Appendix of eight chap- 
ters. By Rev. C.J. Beschi. Madras: 1849. 18mo. 2“: 

A Poetical Compend of the Bible. In the form of a dialogue between a Gooroo 
and a Disciple concerning God, the soul, and sin. Jaffna: 1852. 18mo. Zamitl. 

Summary of a Body of Divinity. Inthe Tamil Language. By the late Rev. C. 
T. E. Rhenius, Missionary. Fourth Edition. Madras: 1852. 12mo. 

Light of Truth. A Rejoinder to Abbe Dubois’s Refutation of Heresy. By Rev. 
G. W. McMillan, etc. Madras: 1858. 18mo. Zamil. 

A Manual Dictionary of the Tamil Language..... Jaffna: 1842. 8vo. 8 copies, 

Abridgment of Rhenius’ Tamil Grammar. Second Edition; with additions and 
improvements. Madras: 1845. 12mo. 

Abridgment of Tamil Grammar.... Jaffna: 1848. 18mo. Tamil. 

Easy Reader... .Jaffna: 1846. 18mo. Zamil. 

Tamil Instructor. Nos. 1-5. Manepy and Jaffna: 1847-51. 18mo. Tamil. 

Negandu : Part XI... Jaffna: 1843. 8vo. Tamil. 

ar Olassical Reader, or Selections from Standard Tamil Authors, Jaffna: 1847. 

۲٢ 

Tamil Calendar: fur the years 1885-1844, bound in one volume: for the years 
1845, 1847-1850, 1858, separate. Jaffna: 1834-58, 8vo. 

The Morning Star. Published semi-monthly.... devoted to Education, Science, 
and Literature, etc. .... Jaffna. Vols. i, ii, iv (of Vol. iv, 2 copies). 4to. 
1841-44. Vols, v—xiii, xv. folio. 1845-538, 1855. Hnglish and Tamil. 

Physical Science : in the form of a Dialogue. For the use of Schools.... Jaffna: 
1848.۰16000. Zamil. 

A Catechism on the Elements of Geography, in three Parts, with an Atlas.... 
Jaffna: 1847. 18mo. Tamil. 

The Oriental Astronomer: being a Complete System of Hindu Astronomy, accom- 
panied with a Translation, and Numerous Explanatory Notes, With an Ap- 
pendix. Jaffna: 1848. 8vo. 8 copies. Zamii. 

An Elementary Arithmetic, combining many of the مت‎ of the European 
and Tamil Systems. Jaffna: 1849. 18mo. Tari. 

Tamil Geography for the use of Schools. Hindustan.... Third Edition. Jaffna: 
1850. 12mo. 

Elements of Logic.... By William Nevins. Jaffna: 1850. 18mo. Tamil. 

Anatomy, Physiology, and Hygiene.... Jaffna: 1858. 12mo, Tamil. 

, An Elementary Algebra. By Daniel L. Carroll..... Jaffna: 1865. 12mo. Tamil. 

Three Chronological Charts, in Tamil and English. 

Four small Tamil books, without title, place, or date. 

First Lessons in English and Tamil. Designed to assist Tamil youth in the study 
of the English language.... PartsITand 11. Jaffua: 1847. 18mo. 

Phrase-Book; or Idiomatic Exercises in English and Tamil. Designed to assist 
Tamil youth in the study of the English language. Third Edition. Jaffna: 
1848. 12mo. 

Ten English school-books, published for the use of Tamil scholars. 

The Sidath Sangarawa, a Graniiiar of the Singhalese Language, translated into 
English, with Introduction, Notes, and Appendices, by James De Alwis, etc. 
Colombo: 1852. 8vo. 
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Report of the American Ceylon Mission ; for the year 1852. Jaffna: 1658. 8vo. 
ig copies. Also, bound ao with it, Brief Sketch of the American Ceylon Mission, 
with an Appendix. Jaffua: 1849. 8vo. 


From the Royal University of Norway, at Christianta, 

Det Kongelige Norske Frederike Universitets Aarsberetning for 1854, for 1856. 
Christiania : 1857. 12mo. pp. 82, 387. 07 

Beitrige cur Lateinischen Grammatik. 1 Von L.C.M, Aubert. Christiania: 1856. 
8۲0. pp. viii, 50. f ۱ 

Observations de Morphologie Végétale, faites au Jardin wee eee hee de‏ ا 
٥ا‏ » Christiania par J. M. Norman, etc, et publiées.... par H. H.‏ 
Christiania: 1857. 4to. pp.32._,‏ 

Observations sur les Phénomeénes d’Erosion en Norvége, recueillies par J. C. Hérbye, 
etc., et publiGes par B M. Keilhau, ete. Christiania: 1857. 4to. pp. viii, 56. 

Al-Mufassal, Opus de Re Grammatica Arabicum, auctore Abu ’l-Kasim Mahmid 
Bin ‘Omar Zamahs’ario. Ad fidem Codicum Manu ecriptorum edidit J. P. Broch, 
theologie candidatus.... Christiania: 1859. 8vo. 


From the Commissioner of Indian Affairs. 
Information respecting the History, Condition, and Prospects of the Indian Tribes of 
the United States. Collected and prepared.... by Henry B. Schoolcraft, LL.D. 
Part VI. Philadelphia: 1857. 4to. 


From the Commisioner of Patents. 
Report of the Commissioner of Patents for the Year 1855. Arts and Manufac- 
tures. Vol. i. (2 copies). Washington: 1856. 8vo. 
The same, for the Year 1856. Agriculture; Mechanics. Vol. j-iii, Washington : 
1857. 8vo. 


From Rev. 0. H. A. Dall, of Caleutta. 
Wividhértha-sangraba. [A Bengali periodical]. iv. 48,45. Calcutta: 1857. 4to. 


From Capt. C. H. Davis, U. 8. N., of Cambridge. 
Essai de Grammaire de la Langue des Iles Marquises, par un prétre de la Société 


de Picpus, missionaire aux Iles Marquises [René Dordillon, bishop of Cambisio- 
palire|. Valparaiso: 1857. 8vo. 


From Dr. T. 71 Devan. 


The Beginner's First Book in the Chinese Language (Canton Voea' یہ‎ 
Thomas T. Devan, M. D.] Hongkong: 1847. 8+0, bulary).’... [By 


From the Hon. East India Company. 


Rig-Veda-Sanhita, the Sacred Hymns of the Brahmans; together with the Com- 
mentary of Sayanacharya. Edited by Max Miiller, M. A., etc. Vol. iii. Lon- 
don: 1856. 4to. 

Rig-Veda-Sanhita.... Translated from the Original Sanskrit, by H. H. Wilson, 
etc, etc. Vols. ii, ili, London: 1854, 1857. 8vo. 

A Glossary of Judicial and Revenue Terms, and of Useful Words, occurring in of- 
ficial documents relating to the administration of the government of British India, 
from the Arabic, Persian, Hindustani, Sanakrit.... and other languages... 
By Horace Hayman Wilson, etc., etc. London: 1855. 4to. pp. xxiv, 739, 


From Mr. R. W. Emerson, of Concord, Mass. 

The Sraddha, the Keystone of the Brahminical, Buddhistic, and Arian Reli ions, کو‎ 
illustrative of the dogma and duty of adoption among the Princes and eople of 
India. By D. Urquhart. London: 1857. 8vo. pp. 44. 

From M. P. £. Fowcauz, of Paris, 
Grammaire de la Langue Tibétaine. Par Ph. Ed, Foucaux, ete, Paris: 1888, 8yo. 


From M. Garcin de Tassy, of Paris, 


Mantic Uttair ou le Langage des Oiseaux, poéme de philosophie religieuse par 
و ات‎ Attar, publié en persan par M. Garcin de Tass) ete. Paris : 17: 
roy. 8vo. 
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et leurs Ouvrages, par M. Garcin de Tassy, etc. Paris:‏ مات کی سی 

5. 8vo. pp. 47. 

Chants Populaires de l'Inde, traduits par M. Garcin de Tasay. Paris: 1854. 8vo, 
pp, 49. 

Le Bostan, Poéme moral de Saadi: Analyse et Extraits par M. Garcin de Tassy, 
etc, Paris: 1859. 8vo. pp. 24. 

Discours de M. Garcin de Tasey 4 ’]Ouverture de son Cours d’ Hindoustani.... le 5 
Mai, 1859. Paris: 1859. 8vo. pp. 20. : 


From the German Oriental Society. 
Zeitschrift der Deutechen Morgenliindischen Gesellschaft. x.4—xiv.2. Leipzig: 

1856-60. 8vo. 

Register zu Band i-x der Zeitsch. d.D. M.G. Leipzig: 1857. 8vo. 
Abhandlungen fir die Kunde des Morgenlandes, herausgegeben von der Deutschen 

Morgenlandischen Gesellschaft. Band i. Leipzig. 8vo. 

No.1. Mithra. Ein Beitrag zur Mythengeschichte des Orients von Dr. Friedrich 
Windischmann. 1857. pp. iv, 99. 

No. 2. Al-Kindi, genannt “ der Philosoph der Araber.” Ein Vorbild seiner Zeit 
und seines Volkes. 1857. pp. 54. 

No. 8. Die fiinf Gathds, oder Sammlungen von Liedern tnd Spriichen Zarathus- 
tras, seiner Junger und Nachfolger. Herausgegeben, ubersetzt, und erklart von 
Dr. Martin Haug, etc. Erste Abtheilung. Die erste Sammlung (G4thé ahu- 
navaiti) enthaltend. 1858. 

No.4, Ueber das Catrunjaya Méhétmyam. Ein Beitrag zur Geschichte der Jaina. 
Von Albrecht Weber. 1858. 

No, 5. Ueber das Verhaltniss des Textes der drei Syrischen Briefe des Ignatius 
zu den iibrigen Recensionen der Ignatianischen Literatur. Von Richard Adel- 
bert Lipsius, 1859. 

Indische Studien.... herausgegeben von Albrecht Weber. iv. 1-3. Leipzig: 

1857-58. 8vo. : 

Biblioteca Arabo-Sicula, ossia Raccolta di Testi Arabici che toccano la Geogrnaphia, 
la Storia, le Biografie, e la Bibliografia della Sicilia, messi insieme da Michele 

Amari, Lipsia: 1855, Svo. 


i From Capt, Jankes Glynn, U. 8. ۳ of New Haven, 


The Urh-Ya, a Chinese Dictionary, profusely illustrated with cuts. In four Parts, 
large roy. 8vo size. 
Ohinese Repository, xviii. 4. Canton: 1849, 8vo. 


From Rev, William Goodell, of Constantinople. 


The New Testament in the Turkish Language, Armenian character. Constantino- 
ple: 1856. roy. 6٤۰ 


From the Ducal Library at Gotha. 


Die Persiechen Handschriften der Herzoglichen Bibliothek zu Gotha. ‘Verzeichnet 
von Dr. Wilhelm Pertsch. Wien: 1859. 8vo. 


From Rev. Lewis Grout, of Umsunduzi, 8. Africa. 


An English-Kafir Dictionary of the Zulu-Kafir Language, as spoken by the Tribes of 

* the Colony of Natal. By James Perrin, etc. Pietermaritzburg: 1855. 16mo. 

Remarks on the Proper Treatment of Cases of Polygamy, as found already existing 
in Converts from Heathenism. By Dr. J. W. Colenso, Bishop of Natal. Pieter- 
maritzburg: 1855. 8vo. pp. 27. 

A Reply to Bishop Colenso’s “ Remarks ....” By an American Missionary. Pie- 
termaritzburg: 1855. 8vo. pp. 56. 

A Sermon delivered .... in Durban, Natal, June 8, 1856. By Rev. Lewis Grout. 
Pietermaritzburg: 1856. 8vo. pp. 24. 

A Discourse .... delivered .... at Durban and Pietermaritzburg, during the au- 
tumn of 1857. By Rev. Lewis Grout. Pietermaritzburg: 1857. 8vo. pp. 48, 
A Discourse, delivered .... in Durban, Natal, October 26th, 1857. By the Rev. 

Lewis Grout, etc. Pietermariteburg: 1857. S8vo. pp. 89. 
The Cape Monthly Magazine, Vol. iii, No. 18: Jan, 1858, Cape Town. 8۳٥۰ 
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Acts of the Apostles, translated by the American Missionaries into the Zulu Lan- 
guage. Emsunduzi: 1859. 8vo. pp. 76. . 
A Grammar of the Zulu Language; accompanied with a Historical Introduction, 

also with an Appendix. By Rev. Lewis Grout, etc. Natal: 1859. 8vo. 


Prom Prof. 8. 8. Haldeman, of Columbia, Pa. 


Elements of Latin Pronunciation, for the Use of Students in Language .... By 
8. S. Haldeman, etc. Philadelphia: 1851. 12mo. pp. 76. 

Investigation of the Power of the Greek Z by means of Phonetic Laws—On the 
Relation between Chinese and the Indo-European Languages—Report on the 
Present State of our Knowledge of Linguistic Ethnology—by S. S. Haldeman. 
Cleveland and Albany: 1856-57. 8vo. pp. 87. 


From Rev. E. FE. Hale, of Boston. 


The Quarterly Journal of the American Unitarian Association. Vol. v, Nou. 2, 8. 
Boston: 1858. 8vo. 


From F. E. Hall, Esq., of India. 


Mukhtasar al-Ma’én, a rhetorical work, by Mas’lid Ben Umar, called Sa’ad al-Tafta- 
zani, Calcutta: A. H. 1228 [A.D. 1813]. 4to. 

Nar al-Anwér fi Sharh al-Minar, a work on jurisprudence, by Shaikh Ahmad, called 
Shaikh Juyin Ben Abu Sa‘id, etc. Delhi: A. H. 1234 [A. D. 1818]. Ato. 

Karabadin-i Kabir. A. H. 1249 [A. D. 1833]. fol. Persian. 

Makhzan al-Adwiyah, by Muhammad Husain Khaini. 2 vols. 4to. Persian. 

A Treatise on the Yoga Philosophy, by N.C. Paul, etc. Benares: 1851. 8vo, pp. 
iv, 63. 

Collectio Davidis, i. e. Catalogus celeberrime illius bibliothecee Hebrew, quam .... 
collegit R. Davides Oppenheimerus .... libros Hebraus ex omni fere literarum 
genere tam editos quam manu exaratos continens. Hamburgi: 1826. 12mo. pp. 


xvi, 744. 
Three stones, bearing Sanskrit inscriptions, from Central India (see above, pp. 499- 
537). 


From the Family of the late Baron Hammer-Purgstall, of Vienna. 


Literatur-Geschichte der Araber.... von Hammer-Purgstall. Zweite Abtheilung. 
ما؟'‎ ۱ Band. Wien: 1856. 4to. 


From B. H. Hodgson, Esq., of Dursley, England. 


On the Aborigines of India. Essay the First; on the Kocch, Bédé, and Dhimidl 
Tribes, in Three Parts.... By ظط‎ H. Hodgson, Esq., etc. Calcutta: 1847. 8vo. 

Collection of lesser essays on the aboriginal tribes of India, by B. H. Hodgson, 06. 
extracted from various volames of the Journal of the Royal Asiatic Society of 
Bengal. 

Wustrations of the Literature and Religion of the Buddhists. By B. H. Hodgson, 
Esq., etc. Serampore: 1841. 8vo. 


From W. B. Hodgson, Esq., of Savannah. 


Remarks on the Recent Travels of Dr. Barth in Central Africa or Soudan. A 
Paper read before the Ethnological Society of New York, Nov. 1858, by Williath 
B. Hodgson. 8vo. pp. 18. 


From Rev. C. C. Hoffman, of West Africa. 


The Acts of the Apostles, translated into the Grebo Tongue; by the Rev. John 
Payne, D.D., etc. New York: 1851. 16mo. pp. 98. 

The Litany, or General Supplication, with the Confirmation Service [in Grebo]. 
Cavalia, W. Afr.: 1858. 12mo. pp. 15. 

The Cavalla Messenger [Grebo and English], iii 10; ix.1. Cavalla: 1856-59, 4to. 

The Gospel according to St.John, translated into the Mpongwe Language: ا‎ 
a of the A. B,C. F. M., Gaboon, Western Africa. New York: 1888. 

mo, 
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From Mrs. H. R. Hoisington, of Centre Brook, Conn. 


Manuscripta and Diagrams by the late Rev. H. R. Hoisington, to wit :— 
Meteorological Journal and Astrological Meteorology. 1840, Aug. 81841, Feb, 2, 
Astrological Journal, with Tables. Aug. 27—Dec. 7, 1840. 

Translation, from the Tamil, of part of the Skanda-Parfina, being an account of 
the universe; with maps. 

Diagrams representing the Puranic view of the earth and of the universe; from 
a temple in South-India. 

Figure of Kimadhenu, the cow of plenty, with explanations. 

Figure of the so-called impression of Buddha's foot, Adam’s Peak, Ceylon; with 
a@ plan of the temple. 


From Prof. 0۷ A. Holmboe, of Christianta. 
Traces de Buddhisme en Norvéve avant ]’Introduction du Christianisme, par M. C. 
A. Holmboe, etc. Paris: 1857. 8vo. pp. 75. 
From J. J. Jarves, Esq., of Florence. 


Art-Hints. Architecture, Sculpture, and Painting. By James Jackson Jarves, etc. 
London: 1855. 12mo, 
A Japanese book and map. 


From the Chev. N. Khanikoff. 
Extrait d’une Lettre de Mons. N. Khanykof 4 M. Dorn, datée de Nibmetabad 





29 Sept. 
و‎ Oct.» 1855. 
do. do. datée de Tébriz, le 7°; Dec. 1855. 
do. do. datée de Nihmetabad, le 7’g Sept. 1856. 
do. do. datée de Tébriz, le o%; Avril, 1857. 
fall extracts from the Mélanges Asiatiques of the Imperial Academy of St. Pe- 
tersburg. | 


On a certain Arabic Inscription at Derbend .... [in Russian]. 8۳۰. pp. 10, and 2 
plates. [2 copies. ] 


From Rev. EB. N. Kirk, D.D., of Boston. 
Moise de Khoréne .... Histoire d’ Arménie. Texte Arménien et Traduction Fran- 
caise. Par M. P. E. Le Vaillant de Florival, etc. Paris: s.a. 2 vols. 8vo. 
From Dr. Adalbert Kuhn, of Berlin. 


Zeitschrift fiir Vergleichende Sprachforschung, auf dem Gebiete des Deutschen, 
Griechischen, und Lateinischen, herausgegeben von Dr. Adalbert Kuhn, ete. 
viii. 1-6; ix. 1-4. Berlin: 1858-59. 8vo. 

Beitraége zur Vergleichenden Sprachforschung auf dem Gebiete der Arischen, Celt- 
ischen, und Slawischen Sprachen, herausgegeben von A. Kuhn und A. Schleicher. 
i, 1-4; ii. 1,2. Berlin: 1856-59. 8vo. 

From Prof. Christian Lassen, of Bonn. 


Indische Alterthumskunde. Bandiii. Leipzig: 1857-58. 8vo, 


۱ From L. A. Huguet-Latour, Esq., of Montreal. 
Various pamphlets and Journals, concerning education and agriculture in Canada. 


From the Lodiana Mission of the Presbyterian Board. 


A Dictionary of the Panjabi Language, prepared by a Committee of the Lodiana 
Mission. Lodiana: 1854. 4to. 


From Dr. D. J. Macgowan, of Shanghai. 
Shanghai Almanac and Miscellany, for the years 1852-55. Shanghai: 1851-54. 


8vo. 
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Chineve and Foreign Gesette. Vel i, 1866-55. Vel. .8ا‎ 1855-56. Ningpo. 8vo. 

The Ninth Annual Report of the Chinese Hoepital at Shanghae, from Jan. iets 
Dec. Sist, 1855. By the Committee. Shanghae: 1856. 8vo. pp. 15. 

Notices of Chinese Buddhiam, by Rev. J. Edkins, Shanghae. 1855. &vo. pp. 89. 


; Frott Res, W. A. Macy, of Shanghai. 
The Gospel of Matthew, in Manchu and Chinese. Shanghai: 1858. ‘roy. 8vo. sise. 
xylographed. 
From Messrs, Maisonneuve & Cie, of| Paris. 


Recherches sur P'Ecriture des différents Peuples anciens et modernes; ouvrage ren- 
fermant une grande collection d’ alphabets et de nombreux fac-simile d’écritures 
reproduits en or et en couleur, par L. Léon de Rosny. Livraisons 1-4. Paris: 
1857. 4to. 

From Hon. G. P. Marsh, of Burlington, Vi. 


On the Rosheniah Sect, and its Founder, Bayezid Ansari. By J. Leyden, M.D. 
4to. pp. 66. 
From Rev. J. A. Merrick, of Paris, Ky. 
Three Tracts, in the Assiniboine Chippewa Language, to wit :— 
The Young Cottager. Montreal: 1848. 12mo. pp. 34. 
On the Holy Scriptures, with a Hymn to Christ. [New York: 1852.] 12mo. 


. 12. 
The Creed—The Commandments—The Lord's Prayer. [London: 1858} 12mo. 
5. 
four conn two silver and two copper, not yet identified: one copper cash. 


From J. Muir, Esq., of Edinburg. 
Original Sanskrit Texts on the Origin and Progress of the Religion and Institutions 
of India; collected, translated into English, and illustrated by Notes .... By 


J. Muir, ete. Part First. The Mythical and Legendary Accounts of Caste. Lon- 
don: 1858. 8۲٥۰ 


From Prof. K. F. Neumann, of Munich. 


Geschichte des Englischen Reichs in Asien. Von Karl Friedrich Neumann. Leip- 
gig: 1857. 2 vols. 8vo. 

Das Reich Japan und seine Stellung in der Westosthcben Weltbewegung. Von 
Karl Friedrich Neumann. { Munchen: 1857.] ,0۰ھ123‎ 


From the North-China Branch of the Royal Asiatic Soctety. 
Journal of the North-China Branch of the Royal Asiatic Society. Vol. i, Nos. 1, 2. 
Shanghai: 1858-59. 8vo. 


From the Oriental Society of France. 


Revue de Orient. Bulletin de la Société Orientale de France. 16me année. 
Nros. i-iv. Paris: 1858. 8vo. 


From Prof. Joseph Packard, D.D., of Fairfax Co., Va. 
The Gospel of Matthew, in Shanghai Colloquial, Chinese character. Shanghai. 
8vo size. xylographed. 
The same, romanized. Shanghai. 8vo size. xylographed. ۰ 
A Geography, in Shanghai Colloquial, romanized; with maps. Shanghai. 8vo 
size, xylographed. 


From Mr. A. i. Palmer. 


Documents and Facts illustrating the Origin of the Mission to Japan, authorised by 
the Government of the United States, May 10th, 1851 .... By Aaron Haight 
Palmer. Washington: 1857. 8vo. pp. 22. 

From Rev, J. Perkins, D.D., of Orémiah. 
The Old Testament in Modern Syriac, with References, 4to. pp. 1004. : 


Additions to the Lnbrary and Cabinet. 


From the Philological Society of London. : 


Proceedings of the Philological Society. Vols. i-vi. London: 1844-54. 8vo. 
Transactions of the Philological Society. 1854, 1855, 1856. London. 8vo. 


Krom Dr. Charles Pickering, of Boston. 


The Geographical Distribution of Animals and Plants. By Charles Pickering, etc. 
Boston and London: 1854. fol. 


From Prof. A. F. Pott, of Halle. 


Etymolocische Forschungen auf dem Gebiete der Indo-Germanischen Sprachen, 
unter Beriickeichtigung ihrer Hauptformen .... von Aug. Fried. Pott, ete., etc. 
Zweite Auflage in vollig neuer Umarbeitung. Erster Theil. Piapositionen. 
Lemgo und Detmold: 1859. Svo. pp. xxvi, 859. 


From Rddhékdnta Deva Bahddur, of Calcutta. 


Cabdakalpadrumapnarici-htah. An appendix to the Cabdakalpadruma, or Sanskrit 
Encyclopedia, of Radhakanta Deva. Calcutta: 1779 [A. D. 1856). 4to. pp. 1396. 


From Rdjendraldla Mitra, of Calcutta, 


Vividhartha-Sangraha .¢.. a Bengali monthly magazine, published in numbers of 
24 pages. Vols, ii, iii. Culentta: 1851-52  4to. 
Bibliotheca Indica. No. 78. Chh4ndogya Upanishad .... translated .... by Ra- 
jendralaé] Mittra. Fasciculus Ist. Calcutta: 1854, 8vo. 
do. Nos. 47, 48, 80. Chaitanya Chandrodaya, or the Incarnation of Chaitanya; 
a Drama, in ten acts, by Kavikarnapura. With a commentary explanatory of 
the Prikrita passages, by Pandita Viswandatha S’istri. Edited by Raéjendralél 
Mittra, Calcutta: 1853-64. 8٢ں.‎ \ 
do. Nos. 51,7 8, 148-5. The Lalita-Vistara, or Memoirs of the Life and Doc- 
trines of د :ا8/4‎ Siftha, Edited by RajendralAl Mittra. Fasciculi 1-5. Calcutta: 
1858-58. 8vo. 
do. Nos, 125, 126. The Taittiriya Braimana of the Black Yajur Veda, with 
the Commentary of Séyandcharya, edited by Rajendralal Mittra, ete. Fasciculi 
1,2. Oalcutta: 1855. 8vo. 


From M. Reinaud, of Paris. 


Question Scientifique et Perconelle, soulevée au sein de l'Institut, au sujet des der- 
nidres découvertes sur la Géographie et l’Historre de I'Inde, avec les explications 
de M. Reiniud, ete. Nouvelle édition, revue et augmentée d’ une deuxiéme 
partie, Paris: 1859. 8vo. pp. 86. 


From M. Ernest Ienan, of Paris. 


Nouvelles Considérations sur Je Caract¢re Général des Peuples Sémitiques, et en 
particulier sur leur tendance au monothéisme, par M. Ernest Renan. [Extrait 
du Journal Asiatique} Paris: 1859. 8vo. 


From Rev. Elias Riggs, D.D., of Constantinople. 


Outline of a Grammar of the Turkish Language, as written in the Armenian Char- 
acter. By Ehas Riggs, ete Constantinople: 1856 1600. pp iv, 56. 

Gospel of Matthew, in the Kdrdish Language, Armenian Character. (“ Translated 
by a native helper of the Assynan Mission of the A B.C F M. and the first 
book printed in Kardish, so fur as Iam aware—E,. R.”) Constantinople: 1856, 
12mo. 

From Prof. E. Rodiger, of Halle. 


Gulielmi Gesenii Thesaurus .... Veteris Testamenti. Tomi Tertii Fasciculus No- 
vissimus .... edidit Aimilius Roediger, etc. Lipsize: 1858. 4٤1+: 


From Dr. F. L. 0. Roehrig, of Philadelphia. 


De Turcorum Lingue Indole ac Natura scripsit F. L. 0. Roebrig. Philadelphiw ; 
1859. 8vo. pp. 80. 
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: From Professors Roth and Whitney. 


Atharva-Veda-Sanhita, herausgegeben von R. Roth und W. D. Whitney. Zweite 
Abtheilung (dae 20ste Buch des Textes enthaltend], Berlin: 1856. 8vo. 


From the Royal Asiatic Society of Great Britain and Ireland. 


Journal of the Royal Asiatic Society of Great Britain and Ireland. xvi. 2; xvii. 1. 
' London: 1856-59. 8vo. 


From the Royal Society of Northern Antiquaries. 


Sur la Construction des Salles dites des Géants, par S. M. Je Roi Frédéric VII de 
Danemark. Copenhague: 1857. .ہ8۷‎ pp 19. ۱ 

Cabinet ٢ Antiquités Américaines A Copenhague. Rapport Ethnographique par 
C. C. Rafn. Gopenhague: 1658. 8yo pp 60. 

Various papers concerning the Royal Society of Northern Antiquaries. 


From Prof. E. E. Satisbury, of New Haven. 
Journal de Constantinople, Nos. 759, 760, 762,764. 1856. fol. 
From Prof. B. Silliman, Jr., of New Haven. 


The Gocpel of Mark, in Zulu. Emkungunhlovu: 1856. 16mo. pp. 59. 

An Arithmetic, in Zulu. Etekwini: 1856. 18mo. 

The Psalms, in Zulu. Port Natal: 1850. 8vo. 

The Epistle to the Romans, in Zulu. Port Natal: 1854. 16mo. pp. 54. 

Acts of the Apostles, in Zulu. Emsunduzi: 1859. 8vo. pp. 76. 

A Zulu Primer. Emsunduzi: 1859. 8vo. pp. 8. 

The Three Epistles of the Apostle John, translated into Delaware Indian, by C. F. 
Dencke. [English and Delaware, on opposite pages] New York: 1818. 24mo. 


pp. 21. 
From the Smithsonian Institution. 


Smithsonian Contributions to Knowledge. Vols. viii-x Washington: 1856-58. 4to. 
Reports of the Smithsonian Institation, for 1855; for 1856; for 1857, Washing- 
ton: 1856-58. 8vo. 


From Prof. J. A. Spencer, D D., of New York. 


Egypt and the Holy Land.... By J. A. Spencer, D.D., etc. Fourth Edition. 
New York: 1854. 12mo. 


From Rev. D. T. Stoddard, of Orismiah, 


“Green Pastures for the Lord's Flock ;” .... translated from the Exglish into بث‎ 
Modern Syriac. sm. 4to. 

A Full Arithmetic. in Modern Syriac. sm. 4to. 

A Compendium of Church History; translated from the English into the 
Syriac. sm. 40, 

“Scripture Facts,” .... translated into Modern Syriac. 12mo. 

Baxter's Saints’ Rest, translated into Modern Syriac. 1910. 

“Threefold Cord ;” .... translated from English inte Modern Syriana 16۸ 


From the Inperial Academy of Sciences of Bt. Petersburg. 


Bulletin de la Classe Historico-Philologique de Académie Impériale des Sciences 
de 8t.-Pétersbourg. Tomes ix-xv. St.-Pétersbourg: 1852-58. 4to, 

Mémoires de VAcadémie Impériale des Sciences de St.-Péterabourg. Sixiéme 
Série, Sciences Politiques, Histoire, Philologie. Tomes viii, ix. St.-Péters- 
bourg: 1855-59. 4to, 

“Aly Ben Schems-Eddin’s Chanisches Geschichtswerk, oder Geschichte von Gildan in 
en Jahren 880 ae) bis 920 (==1514). Persiecher Text. Herausgegeben 

: von B Dorn. St. Petersburg: 1857. 8vo. 

Abdo'l-Fattah Fameny’s Geschichte von Gilan in den Jahren 928 (==1517) bis 1038 
یہ‎ Persischer Text. Herausgegeben von B. Dorn. St. Petersburg: 

. vo, 
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Ausziige aus Muhammedaniechen Schriftstellern, betreffend die Geschichte und 
Geagraphie der sudlichen Kistenliinder des Kaspischen Meeres, nebst einer kur- 
zen Geschichte der Chane von Scheki. Arabische, Persisghe, und Tiirkische 
Texte. Herausgegeben von B. Dorn. St. Petersburg: 1858. 8vo. pp. 47, 626. 


From the Superintendent of the Coast Survey. 


Report of the Superintendent of the Coast Survey, .... 1867. Washington: 
1858, 40. 


From 7. W. Tappan, E2q., of Boston. 
A Javanese manuscript, on four strips of palm-leaf. 


From Nicholas Tritbner, Esq., of London, 


The Literature of American Aboriginal Languages, by Hermann E. Ludewig, 
With additions and corrections by Prof. Wm. W. Turner. Edited by Nicholas 
Trubner. London: 1858. 8vo. 


From Prof. 8. H. Turner, D.D., of New York. 


The Epistles to the Romans, to the Galatians, to the Ephesians, and to the He- 
brews, in Greek and English. With an Analysis and Exegetical Commentary, 
by Samuel H. Turner, DD. 4 vols. New York: 1855-56. 8+. 

Thoughts on the Origin, Character, and Interpretation of Scripture Prophecy. In 
Seven Discourses .... With Notes. By Samuel H. Turner, بلاط‎ etc. New 
York: 1856. 12mo. 


From the Imperial-Royal Geographical Society of Vienna. 
Mittheilungen der Kaiserlich-koniglichen Geographischen Gesellschaft. Jahrgiinge 
i, ii, iii, 1,2. Wien: 1857-59. 8vo. 
From Rev. Hdward Webb, of Dindigul. 
The Tamil Quarterly Repository. Vols. i-iv. Madras: 1854-57. roy. 8vo. 


Williams and Norgate’s Foreign Catalogues. London. 50۰ 

Buddhism and Buddhist Pilgrims, A Review of M. Stanislas Julien’s “ Voyages 
des Pélerins Bouddhbistes.” By Max Miller, etc..... Together with a Letter on 
the original meaning of ‘Nirvana’ London: 1857. 8vo. pp. 64. 
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Modern Investigations on Ancient India. A Leeture delivered in Berlin March 4th, 
1854, by Professor A. Weber. Translated from the German by Fanny Metcalfe. 
London: 1857., 8vo. pp. 31. 

Analecta Nicena: Fragments relating to the Council of Nice. The Syriac Text, 
from an ancient MS. in the British Museum. With a Translation, Notes, etc. 
By .ظط‎ Harris Cowper. London: 1857. roy. 8vo. fp. iv, 88. 

Essays on the Religion and Philosophy of the Hindus, by the late H, T. Colebrooke, 
Esq. A New Edition. London: 1858. 8vo. 

A Reading Book of the Turkish Language, with a Grammar and Vocabulary; .... 
By William Burckhardt Taylor, ete. London: 1854. 8۳9,  ” 

Gilchrist’s Oordoo Risaluh. Or Rules of Hindoostanee Grammar. Calcutta: 1831. 
8vo. lithographed. 

The Philological Essays of the late Rev. Richard Garnett of the British Museum. 
Edited by his Son. London: 18593. 8vo. 

On the Christian Duty of the British Government in India, addressed to the Right 
Honorable * * * * by Abd al-Wahid. London: 1859. 8٢ہ.‎ pp. 22. 

Selections from Papers on Indizo Cultivation in Bengal, with an Introduction and a 
few Notes, by a Rvot. Calcutta: 1858. 8vo. 

Georgn Guilielmi Kirschii Chiestomathia Syriaca cum Lexico. Denuo edidit Geor- 
eius Henricus Bernstein, ete. Pars Prior. Chrestomathia ex Codd. MSS. emen- 
data et aucta.—Pars Posterior, Lexicon penitus novatum, Lipsiae: 1832-36. 
2 vols. 8٢٥ 

The Mutinies and the People, or Statements of Native Fidelity, exhibited during 
the Outbreak of 1857~58. By a Hindu. Calcutta: 1859. 8vo. 


From Prof. 77.77 Wilson, of London. 


Rig-Veda Sanhita .... Translated from the Onginal Sanskrit. By H. H. Wilson, 
etc, etc. | Vol.i] London: 1550, 8vo. 


From Dr. Joseph Wilson, U. 8. N. 


A Japanese Fan, inscribed with a traveller's Guide. Accompanied with a manu- 
script notice, transcription, and partial translation, by Dr. J. Wilson. 

The Bible, in the Tahitian Lanzuage. London: 1847.  8vo. pp. 983. 

A Tahitian an@® Enghsh Dictionary, with introductory remarks on the Polynesian 
Language, and a short Grammar of the Talutian Dialect; with an Appendix..... 
Tahiti: 1551. ۵۱٥ 

Jeaiah to Mulachi, in the Tonga Language. Vavau. 8۳۵, 

The New Testament, in the Tonza Lingnage London: 1852.% 19000. 

Catechixms, etc., in the Tonga, Fiji, Wallis Island, and Samoan Languages. Vavau 
and Uvea: 1646-957. 

Genesis, Exodus, and Psalms, in the Fiji Language. Viti: 1854. 12mo. 


Prom Erchange of Duplicates. 


Mithridates oder allgemeine Sprachenkunde mit dem Vater Unser als Sprachprobe 
in bey nahe funthundert Sprachen und Muandarten, von Johann Christian Adelung, 
etc. Erster Theil~— do, do ....fortgesetzt .... von Dr Johann Severin Vater, 
etc. Zweyter und dritter Theile. Berlin: 1806-1817, 4 vols. 8vo 

Anthologm Sententiarwn Arabicarum. Cum scholiis Zamachsjani. Edidit, vertit, 
et illustravit Henricus Albertus Schultens, Lugduni Batavorum: 1772.  4to. 

The New Testament in Arabic, London: 1820 8vo. 

Apercu de la Langue des Iles Marquises et de la Langue Taitienne, précédé d'une 
Introduction sur Vhistoire et la géographie de Tl’ Archipel des Marquises, par J. 
Ch. Ed. Buschmann, ete. Accumpagné d'un vocabulaire inédit de la langue Tai- 
tienne par le Baron Guillaume de Humboldt. Berlin: 1843.  8vo. 

Lettres 8 M. le Duc de Blacas d'Aulps, ete, relatives au Musée Royal Egyptien de 
Turin; par M Champollion le Jeune. Premiere Lettre —Monuments Histonques. 
[Avec une Notice Chronologique de la xvilie Dynastie Egy ptienne de Manéthon ; 
par M. Champollon Figeac, |—Seconde Lettre.—suite des Monuments Histuriques ; 
suite de la Notice Clnonologique, ete. Paris: 1824-36. 09 

Grammatica Lingue Mauro Arabier juxta vernaculi idiomatis usum. Accessit 
Vocabularium Latinv Mauro-Arabicum, Opera et studio Francisci de Dombay, 
ete, Vindebone: 1800, ,0ا4‎ 
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A Dissertation on the Nature and Character of the Chinese System of Writing, 
-..- By Peter 3۹. Duponceau, LL.D., ete. To which are subjuined, a Vocabu- 
lary of the Cochinchinese Language, by Father Joseph Morrune, etc., with .... 
notes .... by M. de la Palun, etc.; and a Cochinchinese and Latin Dictionary. 
«e+. Philadelphia: 1838. 8vo. 

Andree Theophili Hoffinanni, etc., Grammatice Syriace Libri III, Hale: 1827. 
4to. 

Priifung der Untersuchungen iiber die Urbewohner Hispaniens vermittelst der Vas- 
kischen Sprache. Von Wilbelm von Humboldt. Berlin: 1821. 4to. 

Macrizi Historia Regum Islamiticorum in Abyssinia. Interpretatus est et una cum 
Abulfede Descriptione Regionum Nigritarum e cord. Bibl. Leidensis arabice 
edidit Fredericus Theodorus Rinck, etc. Lugduni Batavorum: 1790. 4to. 

Vocabulaire Océanien-Frangais et Frangais-Océanien des Diulectes parlés aux Tles 
Marquises, Sandwich, Gambier, etc. .... par l’Abbé Boniface Mosblech, ete. 
Paris: 1848. 12mo. 

Das Alexandrinische Museum. Eine .... gekronte Preisschrift von G. Parthey, 
Dr. Mit einein Plane von Alexandrien. Berlin: 1838. 8vo. 

Historia Praecipnorum Arabum Regnorum Kerumque ab iis Gestarum ante Islam- 
ismum. E .ہہ‎ manuser. Arab. Biblioth. Reg. Haun. collegit vertit et animad- 
versiones addidit D. Janus Lassen Rasmussen, etc. Haunis: 1817. 4to. 

Die Identitét der Hindu, Perser, Pelasger, Germanen und Slaven dargethan aus 
Sprache, Religion und Sitte von F, A. Rauch. Erste Abtheilung. Marburg: 
1829, 12mo, 

Outlines of a Grammar, Vocabulary, and Phraseology, of the Aboriginal Language 
of South Australia, spoken by the Natives in and for some distance around Ade- 
laide. By C. G. Teichelmann and ©. W. Schirmann, ete. Adelaide: 1840. 8vo. 

Fior di Pensieri sulle Pietre Preziose di Ahmed Teifascite. Opera stampata nel suo 
originale Arabo, colla traduzione Italiana appresso, e diverse note di Antonio 
Raineri, Firenze: 1818. 4to. 

Propositions Philosophiques adressées aux Savants de tous les Pays, par un Orien- 
tal. Constantinople: 1849. 8vo. pp. 12. 

Principes d’'Etymologie Naturelle basés sur les Origines des Langues Sémitico-San- 
scrites, por H. J. F. Parrat, etc. Paris: 1851. 4to. pp. 64. ° 

Abulghasi Bahadur Chani Historia Mongolorum et Tatarorum nunc primum tatarice 
edita auctoritate et munificentia illustrissimi Comitis Nicolai de Romanzoff, ete. 
Casani: 1825. fol. 

Philologisch-kritische Zugabe zu den .... zwei Mongolischen Original-Briefen der 
K6énige von Persien Argun und Oeldshaitu an Philipp den Schénen; von Isaac 
Jacob Schmidt. St. Petersburg: 1824. 8vo. pp. 31, 3. 

Journal of the Indian Archipelago and Eastern Asia. Vol. i. 1, 6 suppl., and Vols. 
v-vii. Singapore: 1847, 1851-53. 8vo, 

Wiwoho or Mintorogo, a Javanese Poem, from the Kawi of Hempoe Kanno, edited 
by J. 7. 0۰ Gericke. [From the Verhandelingen van het Batav. Genvotsch. van 
Kunsten en Wetenschappen, Deel xx] Batavia: 1845, 8vo. large paper. 

Romo, a Javanese Poem, in the Version of Joso nes cet edited by C. F. Winter. 
{From the Verh. v. .ط‎ Batav. Gen. v. K. en W., Deel xxi] Batavia: 1847. 8vo. 

Ardjoena Wiwaha. Benevens Balineschen interlinearen Commentarius. Het eerste 
echte Kawi-Werk, waarvan de oorspronkelijke Tekst gedrukt wordt .... door 
R. Friederich. [From the Ver. v. .ط‎ Batav. Gen. v. K. en W., Deel xxiii] Ba- 
tavia: 1850. 400. 

Boma Kawja, a Poem of Bhiuma, son of the Earth, in the original Kawi, edited 
by R. Friederich. [From the Verh. ٣. h. Batav. Gen. v. K. en W., Deel xxiv] 
Batavia: 1852. 460, 

Manik Maja, a Javanese Poem, edited by Dr. J. J. de Hollander. Batavia: 1852. 
8vo. 

Beschrijving van een Gedeelte der Residentie Riouw, door E, Netscher. 8vo. 

Griindung der Stadt Pataliputra und Geschichte der Upakosa, Fragmente aus 
dem Katha Sarit Sagara des Soma Deva. Sanskrit und Deutsch von Hermann 
Brockhaus. Leipzig: 1885. 8vo. pp. iv, 16, 15. ۱ 

Matapariksha .... An Examination of Religions; Part the First; containing a 
consideration of the Hindu Sastras, with an English Version and Preface. Mir- 
zapore: 1852. 12mo. 
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Beitrige sur Kritik des Poetiechen Theils im Hitopadeca, Von Otto Bihéling’. 
[From the Mél. Asiat. .... de l’Acad, Imp. des Sc, de St.-Pétersbourg, Tome [ا‎ 
St. Petersburg: 1851. 8vo. pp. 10. 

Projet d’une Société de Manuecrits Sanskrits. Bonn: 8a 6vo. pp. 4. 

Abhandlung iiber das Schul- und Lehrwesen der Muhamedaner im Mittelalter .... 
Von Dr. Daniel Haneberg, ete. Miinchen: 1850. 4to. pp. 40. 

Exposition of the Principles of Mohammedan Jurisprudence, by H. Tornauw. St. 

etersburg: 1850. 8vo. Russian. ۱ 

Kufische Miinzen. Von 68.7. F. Nesselmann. [Aus d. neuen Preuss. Prov.-Blit- 
tern .. 7 Kénigsberg: 1854. &vo. pp. 12. 

K4rndina-i-Hydary, or, Memoirs of the Brave and Noble Hyder Shah, surnamed 
Hyder Ally Khan Bahddur. To which is annexed, a Sketch of the History of 
his Illustrious Son, Tippoo Sultan. Compiled from the different works written 
by English, French, and Oriental Authors. [By Prince Ghulam Mohammed, sun 
of Tippoo Sultan] Calcutta: 1848. 4to. Persian. 

Fibrist Hamalat-i-Haidari, etc. Hindustani abstract of the above. Calcutta: 1849. 
40, 

Ausfithrlicher Bericht iiber die in Konstantinopel vom October 1851 bis October 
1852 erschienenen Orientalischen Werke. Von Freiberrn Ottokar .لظ‎ v. Schlechta 
Wesehrd, ete. [Aus d. Junhefte d. J. 1854 d. S. d. phil.-hist. Cl. d. Kais, Akad. 
d. Wiss. bes. abyedr.} Wien: 1854. 8vo. pp 38. 

Plan der Real-Encyclopadie des Judenthums. Zunacbst fiir die Mitarbeiter. Kro- 
toschin: 1844. ]2mo. pp. 55. 

Bechinoth Olam. Betrachtungen uber das Weltleben von Jedajab Penini Bedarschi, 
mit ipterpunktirtem ebraischem Texte, und einer .... Uebersetzung von M. E. 
Stern .... Wien: 1847. 12mo. 

De Israelitarum per Mare Rubrum Transitu. Scripsit L. F. C. Tischendorf, etc. 
Cum Tabula. Lipsia: 1847. 8vo. pp. 32. 

Dialogues, and a small portion of the New Testament, in the English, Arabic, 
Haussa, and Bornu Languages. London: 1853. transv. fol. lithographed. 

Grammar of the Bornu or Kanuri Language ; with Dialogues, Translations, and Vo- 
cabulary. London: 1853. 8vo. 

Epilegomena zu Dr. Th. Benfey’s Griechischem Wurzellexikon von W. Sonne, etc. 
Wismar: 1847. 8vo. pp. iv, 64. 

Archiv fur Kunde Oesterreichischer Geschichts-Quellen. Herausgegeben von der 
.ہی‎ Commission der Kais. Akad. der Wiss. Erstes Heft. Zweites Heft. Wien: 
1848. 8vo. 

Mahisim al-Athir wa Hakaik al-Akhbar, “ Beauties of Foot-prints and Realities of 
Historical Narratives ;” a history of the Ottoman Empire, in Turkish. By Abmad 
WaAsif Effendi. Constantinuple: A. H. 1246 (=A. D. 1830). 2 vols, in 1. fol. 

Kitab Bahth al Matilib fi ’Ilm al-’Arabiyah, * Discussion of Points of Inquiry re- 
specting the Science of the Arabic Language ;” by Jabril Fudhit al-Halalfi. 
Malta: 1836. 8vo. 

Al-Ajwibab aj-Jaliyah fi 08۵1 an-Nahwiyah; “Clear Answers respecting the Prin- 
ciples of Grammar.” Malta: 1832.  8vo. 

Marah al-Arwah; “Resting place for Minds;” on Arabic inflection. By Ahmad 
Bun ثاھ'‎ Bin Mas’id. Balak: A. H. 1246 (=A. D. 1830). 8vo. 

A collection of Arabic poetry and prose. s. 1. and s.a. 8vo. 

Abu Nasri Ismaelis Ebn Hammad Al-Gieubarii Farabiensis Purioris Sermonis 
Arabici Thesaurus, vulgo dictus Kitab es-Sihaéh, id est, Liber Sehah, sive Lexicon 
Arabicum. Particula ہ1‎ E codicibus manuscriptis summa fide edidit ac versione 
Latina instruxit Everardus Scheidius. Trajecti ad Rhenum: [1786]. 46. 


Liturgiw Ecclesiae Anglicanz Partes Precipuw: .... in linguam Arabicam tra- 
duct: opera Edvardi Pocockii, etc. Londini: 1826. 12mo. 
The Anglo Arabic Primer and Vocabulary. .... Malta: 1832. 18mo. 


Fables, in Hindoostanee [Devanagari character], for the use of Schools. Second 
Edition. .,.. Serampore: 1821. 8vo. 

Dialogues in English and Malay, the latter in both the Roman and the Arabic char- 
acter. 8.1 ands.a. 8vo, incomplete at end. 

Muskokee, or Creek First Reader, By W.S. Robertson, A.M. and David Winslett. 
New York: 1856. 12mo. 
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ERRATA. 


p- 148, ll. 2, 8 from below—exchange the words former and latter. 
p- 156, 1. 28—for plants read planets. 
p: 157, 1 25——for 73-89 read 80-90. 
p. 168, table, 8rd column (Ptolemy), 1. 1—for 3 read 6. 
p. 178, 1. 834—for Ward read Warren. 
p. 176, 1, 20—for 84-88 read 31. 
.مز‎ 188, 1. 4l—for 5059.556 read 5059.64. 
p. 191, 1.22—for day-sine read carth-sine. 
p- 264, 1. 4—for sines read signs. 
p. 267, 1. 20—for longitude of read of longitude. 
p. 334, 1. 12—for as-Sarfah read as-Sarfah. 
p- 335, 1. 15——for fourteenth read thirteenth. 
p. 427, 1. 2 from below—for 1962nd read 1917th. 
p. 507, L 11—for ۲9۲ج‎ read 2711۰. 
32 ...... Vartdhard. 


p. 618, 1, 81—for 32,84.... Varidhara read | 37°  + +0 Unnatd. 


References made in the notes on the earlier asters of the Sdrya-Siddhdnta to 
the latter portion of chapter xii are in several instances wrong by one verse, owing 
to an error of the manuscript consulted. ۰: 


